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Build a workshop phone shelf 


You supply the skill. 

We'll supply the extension phone—and 
its installation. 

Then, you can make calls right from 
your shop. And put the job aside, instead 
of putting it away. 

An extension phone doubles your tele- 
phone convenience—the convenience of 


Phone shelf has a wide drawer, recess for phone 
directory, and pull-out panel for listing often- 
called numbers. Major pieces can be cut from 
one 4' x 8' sheet of 34" fir plywood. For drawer 
sides and back, use V2" plywood and for drawer 
bottom use 1⁄4” plywood. Ends of plywood finished 
with 34" x 14" white pine. Assemble with sixpenny 
nails and glue. 


the whole family if you put your exten- 
sion near your bench and near the laun- 
dry or game room. 


But it adds only a fraction to your tele- 
phone bill. 
For the handy extension phone, just 


call your Bell Telephone Business Office 
or ask your telephone man. 
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QUICKLY 
AND 
COMPLETELY 


With GUMOUT and the easy-to- 
use Gumout Carburetor Clean- 
Out Kit, you can clean your 
carburetor right on the engine 
the fast, professional way. Or, 
simply add GUMOUT to your gas 
tank. It cleans as you drive. Get 
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LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution * 417 South Dearborn, Dept. 55-068, Chicago, Illinois 60605 
Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: 


ACCOUNTING 


O Complete Accounting 
with CPA Training 


O General Accounting 

O income Tax 

O Accounting Fundamentals 
O Auditing 

O Controllership 

O CPA Training 

C Modern Bookkeeping 


LAW COURSES 

[O Bachelor of Laws Degree 
O Business Law 

O insurance Law 

[O Claim Adjusting Law 

O Law for Police Officers 
CO Law for Trust Officers 


REAL ESTATE 
O Complete Real Estate 


DJ Real Estate Sales 


TRAFFIC AND. 
TRANSPORTATION 


SALESMANSHIP 
O Sales Management 
O Complete Sales Training 


O Rates and Tariffs 


‘ 


MANAGEMENT DRAFTING 

C Complete Business D] Basic Drafting Ramer: 
Management C Aeronautica! Drafting 

O Credit and Collections [ Architectural Drafting Address 

O office Management O Electrical Drafting At 


C Personnel Management — [] Mechanical Drafting 


LJ Business Correspondence [C] Structural Drafting 
Occupation 


C Complete Traffic Mgt. 
O Transportation Law 


O Agency and Services 
O Motor Truck Traffic 


STENOTYPE HIGH SCHOOL 
O Machine [O High School 
Shorthand Diploma 
CAREERS 
TECHNICAL FOR WOMEN 
d O interior Decorator 
Mechanical Dental Assistant 
Ketogen B edana 
D Air Conditioning. 
Refrigeration O Accounting 
and Heating O Bookkeeping 
D Diese! O Real Estate 


If you had mailed this coupon a year 
ago, your salary could be way up too! 


WHY NOT MAIL IT TODAY? 


Look at these enthusiastic letters. Have 
you ever seen anything like them? There 
are hundreds and hundreds more that 
pour in from LaSalle students week after 
week, month after month, year after year. 

Do you know that many graduates attribute their in- 
creases in income largely to their LaSalle training? 

All LaSalle students have one ambition in common—to 
get out of the ranks of the untrained and earn big money, 
prestige and security in a key job. Isn't that your goal too? 

Without interfering with your present work—and by de- 
voting only a little of your spare time— you too can prepare 
rapidly for advancement in the field of your choice through 
LaSalle home study. The cost is surprisingly low. 

LaSalle has been an acknowledged leader in home educa- 
tion for more than half a century. It has provided training 
in business, high school, and technical subjects to more than 
1,000,000 ambitious men and women. Its distinguished 
faculty includes some of the country's most outstanding 
authorities. That is why your LaSalle diploma is a credential 
recognized and respected everywhere. 

Check the subject you are interested in—then send the 
coupon above for FREE booklet. No obligation. 


LASALLE EXTENSION UNIVERSITY 


“My salary has 
increased 400% as 
a direct result of 


my LaSalle studies” 


Rudolph Urbatis, 
Port Chester, N.Y. 


“Salary more than 
doubled since 


enrolling 


William T. Black, 
Canoga Park, Calif 


“Income has increased 
100 per cent since 


graduation” 


James L. Yonning, 
Manhattan, Kansas 


"| now earn three 
anda half times my 


former pay” 


Robert Fisher, 
Holbrook, Ariz 


A Correspondence Institution € 417 S. Dearborn, Chicago, Illinois 60605 
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Clip coupon here—and take your first big step to real success! 
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Design. 
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cess Kit with 3 valuable booklets: ‘How to Succeed,” 
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C Commercial Art. Lj Programming for Digital Cj Surveying & Mapping [ Industrial Electronics 
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O Sign Painting B Programming the1401 DRAFTING ENGINEERING 

E Public Accounting C] Architectural 


(Professional) 
O Chemical 2 Civil 


Ever see a man get to first base in his 
job and then “die”? 


He camps there, waiting for some- 
thing or someone else to advance him. 
And all too often, he just waits... 
and waits...and waits. 


In the competitive game of busi- 
ness and industry, it's every man for ~ 
himself. You advance on your own. 
And the best way to get ahead is to 
make yourself better qualified than 
the next guy. 

But how? For the man with a fam- 
ily to support, a job to hold down, 
there's no more sensible method than 
spare-time training with I.C.S. 

It's convenient! It's fast! It's low 
in cost! And it works! 

Give us the chance to prove this 
and we'll send you three helpful and 
valuable booklets—free! We'll demon- 
strate the I.C.S. method with a sample 
lesson — we'll show you in an illus- 
trated catalog how quickly and thor- 
oughly you can master any of 250 
courses. And you'll get the rewarding 
career guidebook, “How to Succeed.” 

Don't just sit there! Mark and mail 
the coupon! 


Accredited Member 
National Home Study Council 
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PS Readers 
Talk Back 


Want to get something off your chest? 
Write “Readers Talk Back," POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


Who picks the Pure Oil entries? 


The Pure Oil tests [“Does Your New Car Have 
the Power to Stop?" April] strangely do not in- 
clude the bread-and-butter full-size Ford, Chev- 
rolet, or Plymouth—either six or eight cylinders 
(except the Caprice). There doesn’t even 
seem to be a standard eight-cylinder classifica- 
tion. Who determines these limitations and 
omissions—and why? 

Harry C. Wiersporrer, Hamburg, N. Y. 


The manufacturers are free to decide which 
cars they want to enter. No selection is made by 
Pure Oil, NASCAR, or PoPULAR SCIENCE. 


Is the professor’s theory holey? 


Professor Miller’s mystery of the three-holed 
can [“His Bag of Tricks Makes Physics Fun,” 
May] says that the stream from the middle hole 
will have the greatest range when it hits the 
table top. If you reasoned that the lower hole 
stream will have the greatest range, you are 
right! The professor’s answer is based on a gim- 
mick—where they hit the table top. Here’s a 
simple experiment I rigged up to show that 


if you don’t cut off the three streams, the lower 
hole’s stream will have the greatest range. 
KENNETH M. Swezey, Brooklyn, N. Y. 


. . . I tried Professor Miller's three-holed can 
trick and found that the bottom hole had the 
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greatest range. If the trick were done on a 
counter top, then the bottom hole would not 
be able to shoot its full range. 

Tuomas C. Baur, Lookout Heights, Ky. 


. .. We have to admit 
that Professor Miller 
really knows his phys- 
ics. The three-holed can 
problem was the tough- 
est, and during the 
course of solving it, we 
consumed one hour— 
and three cans of beer 
each. We hope that the 
enclosed diagram and 
explanation will help 
those who still doubt 
the solution. TABLE 

All we need to solve 
the problem is to know how fast (v) the fluid is 
moving from each orifice and how long (t) be- 
fore each hits the table. This will give us the 
range (S). S — v multiplied by t. 

We can find v from Torricelli’s Theorem: 
v = V2gH. 

Where: v is the velocity of flow. 

g is the acceleration of gravity. 

H is the height of fluid above the 
orifice. 

And we can find t from the basic formula for 
the acceleration of gravity: d — Xgt? or t — 
vV/2d/g. 

Where: d is the distance traveled in a free 

fall from rest. 

g is the gravitational constant, ap- 
proximately 32 feet per second per 
second. 

t is the time in seconds of the dura- 
tion of the fall. 

Now, by applying these three formulas to each 
orifice, we get: TEM , 

Orifice A: v = \/2g(h) and t = \/2 (3d)/g, 
so S = \/12hd. 

Orifice B: v = \/2g(2h) and t = \/2 (2d)/g, 
so S = \/16hd. ere aaa 

Orifice C: v = \/2g(3h) and t = v2 (d)/g, 
so S = \/12hd. 

Since the basic units, hd, are the same in all 
three answers, the numbers 12 and 16 show 
that B has the greatest range and A and C are 
equal. 

GxoncE Paquin, Northeastern U., Boston 
Raymonp Roscu, Berkshire Community College, 
Pittsfield, Mass. 


Bringing an old system up to date 


David Scott's article about the inclined rail- 
way for Belgian canal boats ["Ships Float Up- 
hill and Down," April] is a reminder that so 
much of what we consider new is actually old. 
The same principle was used nearly 200 years 
ago on a smaller scale to get canal boats around 
the falls in the Connecticut River. A Dutch 


Continued 


an example of the profits for you in electrical appliance repair 


Here's an example of the profits you can realize 
through NRI training in electrical appliance repair. 
With NRI training, you'd know how to check this 
air conditioner for leaks and recharge with freon. 


In this case, freon cost 50¢. As an Appliance repair- 
man, you add 40% markup on parts or materials 
supplied. So you charge, in this case, 70¢ for the 
freon, $10 for two hours labor, $5 for a service call 
. . . for a total of $15.20 profit on a $15.70 repair. 


That’s just one example of more than 100 different 
types of small and major appliances you can learn 
to repair easily, profitably, quickly with NRI 
training. Time and profits vary with every job, but 
rewards are high for the man who wants to secure 
his future. You can do this work at home in your 
spare time, or start your own full-time business. 

very home in your neighborhood is a ready market 
for your services. 


NRI teaches you the fast methods of repair for all 
types of appliances, even small gasoline engines and 
farm and commercial equipment. You learn how to 
get replacement parts and how to start your own 
business. Your tuition includes a professional appli- 
ance tester. You learn in the comfort of your home. 


RUSH COUPON FOR FREE CATALOG. NO OBLIGATION. NO SALESMAN WILL CALL. 


APPLIANCE DIVISION 
NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue, Washington, D. C. 20016 


I 

! 

I 

I 

l Rush me the FREE ILLUSTRATED BOOK showing opportunities for 
I me in the Appliance Repair Field. | understand there is no obligation 
| and no salesman will call. 
I 

l 

[ 

I 

I 


(E oe S. 


Accredited Member National Home Study Council 
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sal 
would = 
our tires 
y The Dunlop Gold Seal is certi- 
be fied safe at 100 mph. So yov're 
safe at 60,70, or 80. And yet the 
f four-ply Gold Seal 
sa e a is popularly priced. 
And there's 
] (0) (0) m p more safety to 
the Gold Seal. 
It has treads on the sides. Safety-Shoul- 
@ ders. They take the fight out of a tight 
turn, carry you smoothly up and over center 
lines or road shoulders without a lurch. 
They're patented*. 
Then the Gold Seal has what tire men call 
a low profile. That means a 15% larger 
footprint area. More of the Gold Seal's wide 
tread is always on the road for better trac- 
tion, greater safety, more miles of wear. 
Doesn't the Gold Seal sound like a choice 
tire for a change? Drive carefully to your 
nearest Dunlop man. 


He's listed in the 
Yellow Pages. 


Every new Dunlop 
tire meets or ex- 
ceedseveryofficial 
specification for 
safe performance. 


“PAT. NO. 3,024,825 


.. means quality in 
golf, tennis, and tires. 


DUNLOP 


BUFFALO, NEW YORK 
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PS Readers Talk Back 
[Continued] 
engineer devised the system, which used a wa- 
terwheel powered by the flow of the river to 
hoist a car containing the boat up a ramp from 
the lower level of the canal to the upper level. 
James B. ALLEN, South Hadley Falls, Mass. 


CB’ers read us loud and clear 


You say in “Mobile CB: Two-Way Radio on 
Wheels” [May] that it’s possible to talk on chan- 
nels 8 through 14 and on channel 23. It is illegal 
to talk on channel 8 to another licensee. The 
proper channels are 9 through 14 and 23. You 
also failed to recognize REACT (Radio Emer- 
gency Associated Citizens Team), a nationwide 
volunteer group that monitors channel 9 for 24 
hours a day. Teams cover 50 percent of the 
cities in the U.S. and have aided millions for 
everything from flats to statewide disasters. 
JosepH MARTINELLI, Malden, Mass. KMA 4568 


Thanks for catching PS’s typographical er- 
ror. Correct channels for transmission are 9 
through 14 and 23. 


. .. The idea of putting a CB radio in every 
car is just fine. But how can everyone have a 
good CB car radio when they cost so much? 

Larry BEALE, Hutchison, Kan. 


Maybe it’s worth saving for. 


. .. Ronald Benrey’s article on CB mobile ra- 
dio was inspiring. All CB’ers would like to see 
more of this type of service to the public. 

RoNarp L. PEELING, Margate, Fla. KOP 0829 


Venting a sun dome 


In "Amazing Sun Dome You Can Build" 
[May], a very important fact was left out—the 
need for adequate ventilation. If the domes are 
used for barbecues, it is very important to take 
steps to assure that proper and adequate ven- 
tilation is present. Several cases have been re- 


enough carbon monoxide in confined areas to 
cause severe illness and even death. 
F. C. Hann, Sparta, Wis. 


Challenging the Volkswagen 


Your comparison of foreign compacts [“Volks- 
wagen vs. Opel vs. Simca," May] was sadly in- 
complete. If you want to focus attention on the 
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Nobody offers as many features or as 
much saw for the money! 

Has the extra blade capacity for cut- 
ting to a depth of 226" at 90°, or for 
cutting 2-inch lumber at 45°. 

The Skilsaw 734" Model 574 power 
saw is another Skil "Lifetime" power 
tool. Which means it is guaranteed 
forever against defective materials or 
workmanship. 

Skil Corporation, 5033 Elston Ave., 
Chicago, Illinois 60630. 


@ Sawdust ejection system directs dust down- 
ward. 6 Vari-torque clutch protects motor and 
gears if blade binds. © Over 114 h.p. Super Burn- 
out-Protected Motor. Q Machined housings assure 
accurate bearing and shaft alignment for long 
service life. Convenient, easy to use depth and 
bevel controls. Q Positive acting, bind-free lower 
blade guard. @ Anti-Friction bearings deliver 
smoother transmission of cutting power. @ Rugged 
Helical Gears transmit power to blade smoothly. 
© Rugged ribbed steel foot. (9 Patented safety 
stop brushes. 


ih 


New! Skilsaw’ 

7 power saw! 
Skilsaw quality! 
Skilsaw exclusives! 
Famous Skil 
Guarantee! Priced 
under 40 


SKIL. 


ERYTOOLS 


(©) 
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Trial lesson in 


pe 


& DESIGN 


LEARN AT HOME IN SPARE TIME 


DRAFTING 


Check the want ads in any newspaper — SEE the big- 
pay opportunities open to you as a draftsman, What's 
more, you can learn this well-paid, prestige profes- 


sion at home — quickly, easily ! 


No special talent 


needed! Get complete, step-by-step Chicago Tech 
lessons in the mail, spend a few pleasant hours study- 
ing each week. In a short time you'll oe a well-trained 
draftsman, ready to take your pick of many good jobs. 


Act now ! 


FREE INFORMATION—MAIL COUPON TODAY! 
Get FREE TRIAL LESSON plus information about C.T.C. 
practical training. Learn what successful Chicago Tech 
graduates say about high pay and opportunities in 


drafting. No charge, or obligati 
Est. 1904 Accredited Nati. 


H-234 Tech Bidg., 2000 So. Michigan Ave. 
Chicago 16, Illinois 


LI 

LI 

' Mall me FREE Lesson with information about big 
H opportunities in DRAFTING. 

1 


retient nnne nennen ARE sasse 


| = se me mn el 


when it's time to think of college 
you should read thís 


FREE CAREER BOOKLET 


about engineering at 


i MILWAUKEE Ms-236 — | 

§ SCHOOL OF ENGINEERING 

l Dept. PSM-766, 1025 N. Milwaukee Street 

|» Milwaukee, Wisconsin 53201 

E Tell me about an engineering career through 
i residence study in: 

H D Electrical fields O Mechanical fields 
L Name.......... 

1 Address... 

L 

1 


City, State. 


eee eee 
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PS Readers Talk Back 
[Continued] 
challengers of the VW, why not consider the 
VW's fastest-growing headache—the Toyota 
Corona? The Corona far outstrips your dynamic 
trio in passing power, room, and handling. 
Steve Romeo, Boulder, Colo. 


. Jan Norbye says in the section on parts 
and service that VW has the best in the world. 
But nothing is said about the availability of parts 
for the Simca and Opel. How about it? 

Davip FisHMAN, Albany, N. Y. 


Auto Editor Norbye says Opel parts are as 
easy to get as Buick parts and Simca parts are 
no scarcer than other Chrysler parts. 


. You say the two rear-engine cars are un- 
stable in crosswinds. They are unstable because 
they are very light and have a swing-axle rear 
suspension, not because they are rear-engined. 
Would every successful race car be rear-engined 
if it was inherently unstable? 

Rosert FLAMING, Albuquerque, N. M. 


The successful “rear-engine” cars you refer to 
actually have midships engines. “Rear-engined” 
should be used to describe only those cars with 
an engine that actually overhangs the rear-wheel 
drive shafts. 


Right tent, wrong manufacturer 

We are very much disturbed at the picture of 
our tent which appeared in “New Shapes Make 
News in Tents” [May]—identified with our com- 
petitor’s name as the manufacturer. In addition 


this tent between a can easily saa 10 or 12 
people, not four. 

L. W. Couso, Vice-President, Sales, 

National Canvas Products Corp., Toledo. 


Steam engines for cars—what about boilers? 


All those articles on pretty steam engines for 
autos [“New Revolver-Like Steam Engine,” 
Feb]! Whore you kidding? The most rudi- 
mentary steam engine in the book will do the 
job. The problem is in the boiler. Let's have 
the rundown on the state of the art. Stanley, 
the old White flash boiler, Doble, Baker, and 
I am sure there are others. No knowing en- 
gineer worries about the engine. 

Ken Garpner, Grand Junction, Colo. 


...is for Service Satisfaction 
at your GM Dealer's 


Your GM dealer wants you to be satisfied 
... from one GM car to the next! That's the 
reason his Guardian Maintenance service is 
your best assurance of professional GM 
training, Genuine GM Parts, special equip- 
ment and a plan for you to go by. The Owner 
Protection Plan comes with every GM car or 


BE SURE... BE SAFE... BE SATISFIED 
with BM ceALer auaLirY service 


truck. It lists the step-by-step service recom- 
mendations of factory engineers. Everything 
you need to know about protecting your in- 
vestment is spelled out for service satisfac- 
tion! And one additional tip from your 
General Motors dealer: for protection against 
theft... lock your car. 


CHEVROLET * PONTIAC + OLDSMOBILE + BUICK * OPEL KADETT è> CADILLAC + GMC TRUCK 
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4Say, Smokey-" 


A clinic on cars by America's 
most famous mechanic 


Each month in PoPULAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 
and address. 


A licensed helicopter pilot, Smokey flies 
his own chopper regularly on business. 


9992209096909 0900990909099992999999929999*99292**99099990o90ec999* 


“Td like to know the proper dwell angle for 
my 1965 VW 1200. The dealer says it is 52 de- 
grees, or .017". The manual gives only .016". 
One book says 51 to 55 degrees. Another says 
40 degrees for most four-cylinder engines. 
What's right?" 

K. G. Doucras, Hinsdale, Ill. 


Either .016" or .017" isn't bad. Set the time 
as high as the engine will stand without knock- 
ing, and you'll have it as good as it can get. 


“A friend says his '66 GTO automatic will 
outrace that same model with standard trans- 
mission. Since I read about a successful racing 
car with an experimental automatic, I couldn't 
disagree with him, but I think he’s wrong. 
What's the up-to-date truth?” 

Louis Hepsurn, Pittsburgh, Pa. 


I would agree with your friend. Automatic 
transmissions can, and do, outperform manuals. 
The drivers who have eaten smoke from Jim 
Hall’s Chapparal (with automatic) will bear 
witness. The automatic transmission shifts far 
faster than human hands, and without error. It 
also permits better ratio of torque and r.p.m. 


“I have a '65 Buick Skylark with a four-barrel, 
300-cu.-in. mill that’s a real pinger. There is no 
ping on hard acceleration or on level ground, 
but start up a hill, and ping-a-ling she goes. The 
dealer retards the spark a little more each time 
I complain. Now he has it five degrees retarded 
from the 2% BTC specified. It still pings oc- 
casionally, even burning superethyl. I cant 
complain about either the performance or the 
mileage, but will this spark retard hurt any- 
thing in the engine?” 

Bux Prrrs, Sacramento, Calif. 


What you are really saying is that the timing 
is being retarded at idle. You don't mention 
what it is through the range. Remove the dis- 
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iributor, and have the advance curve checked 
and repaired if necessary. I believe it has wan- 
dered off the advance-curve specifications. Al- 
though it is retarded in the static setting, it 
could actually be normal or even high through 
the normal cruise and acceleration range. There 
are other possible causes for the ping, such as 
carbon buildup, but it sounds like a wandering 
advance curve to me. 


“I have no trouble starting the engine of my 
1962 Plymouth Belvedere V-8, but when it is 
running I can smell raw gasoline. Also, it 
doesn't give very good mileage. What goes?” 

Wayne FLANpERS, Jackson, Mich. 


Aside from the usual checks of fuel lines and 
filters, check the fuel pump for a leaking dia- 
phragm. The pump might have to be removed 
for this. Look around the base of the carburetor 
for fuel stains. Maybe the throttle shaft is loose 
in the carb base. Check also to determine if 
fuel is getting in the distributor through the 
vacuum advance. The gas that leaks and smells 
isn’t helping your mileage. 


“The oil on the dipstick of my '61 T-bird 
seems to get dark unusually fast. I use top- 
quality 10W30 (HD) oil and change the filter 
every other oil change, but the oil gets dark in 
a few hundred miles. Are these ‘lifetime bronze 
oil filters’ I see advertised any good?” 

L. O. SANDMEYER, Anna, Ill. 


To answer your last question first, all that I 
can say about these unconventional filters is 
that I don't see any of them used under real HD 
conditions by trucks and buses. Usually they 
use the conventional paper type. Your oil is 
getting dirty so quick because of a five-year 
buildup of engine deposits. There are lots of 
ways to remove these, but you might just make 
the condition worse by loosening them and get- 
ting them into the system. As long as your car 
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From an AC Engineer's notebook: 
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Here's how the AC Oil Filter protects 


your engine against wear 


The AC Full-Flow Oil Filter combines fast (600 quarts an hour*) continuous 
filtration with greatest filtering efficiency. AC's specially processed filtering 
material assures resistance to acids, water and high operating temperatures. 
This process also adds strength and rigidity to the filtering material to help 
assure the same high degree of performance throughout its life. During the 
recommended service period, the AC Oil Filter effectively removes abrasive 
impurities that invariably result in engine wear. For more miles of top engine 
protection, always install a new AC Oil Filter when you change your oil. [1 
*Average recirculation time AC SPARK PLUG DIVISION 
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FIX ANY CAR FAST! 
i6 AAUDEL 


STEP-BY-STEP REPAIR GUIDE 
COVERS EVERYTHING: Trouble- 
shooting—unique symptoms- 
and-causes charts e Tune-u 
Spark Plugs » Batteries « Distribu- 
tors » Ignition » Starters and Gen- 
erators » Lighting » Brakes » Front 
Suspension « Steering « Wheel 
Alignment » Chassis, Springs and 
Shocks e Fuel Pumps » Carbure- 
ONLY $695 tors » Cooling Systems « Lubri- 
cating Systems e Pistons and 
Rings D ran kahiafte and Connecting Rods « Cam- 
es « Transmissions, etc. — ABSO- 
LUTELY. EVERYTHING YOU SHOULD KNOW TO 
FIX ANY CAR! Illus. 736 pages, only. $6.95 


10-DAY TRIAL - SEND NO MONEY 


IUIS IE 


HEO! UDEL & CO. Since 1879 
4300 W. Em St., Indianapolis, Indiana 46206 


MAIL 
COUPON 


Please mail me the 1966 Audel Auto Guide for 10 day FREE 
EXAMINATION. | agree to mail $3 in 10 days and the remain- 
der of the purchase price, plus shipping costs, the following. 

month. If I'm not completely satisfied | may return the book. 


State, 


a SAVE SHIPPING COSTS. Check here if you enclose complete 
Le (plus sales tax, if any) with order. We pay postage. Same return privi 


wo ELECTRONICS 


V.T.I. training leads to success as technicians, field 
engineers, specialists in communications, guided mis; 
siles, computers, radar, automation, Basic & advanced 
courses. Engineering "Toehnolozy and Electronic Tech: 
approved. 
Borms, campus. H. te or equi 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S, VALPARAISO, INDIANA 


LAFAY ETTE RADIO ELECTRONICS 


FREE! 
512 Pages 


1966 Catalog 660 


Featuring Everything in 
Electronics for 
* HOME « INDUSTRY 
* LABORATORY 


wD Mail the Coupon Today for Your yy 
FREE 1966 Lafayette Catalog 660 


LAFAYETTE Radio ELECTRONICS 


LAE AYES 


Dept. KG-6 

Syosset, t. 

=- o mm an oe o oe ee ee D ee oe oe oe oe aa 

‘Send me the Free 1966 Lafayette Catalog 660 KE-6 
B name 


“Say, Smokey—” 
[Continued] 


runs okay, why worry about the darkened oil? 


“I have a 1964 Chevelle with a 283-inch en- 
gine, a four-barrel carb, and four-speed trans- 
mission. I have put four or five clutches in it. 
The last two were new GM matched units with 
faced flywheels and each whole unit balanced. 
None of it helped. Can you?” 

Rex Conway, Whittier, Calif. 


Put in the Corvette HID assembly, and quit 
horsing it around so much. 


“My 1965 Olds F-85 with ultracompression 
head and four-barrel carb won't start mornings 
unless I kick the accelerator pedal a few times. 
Then I must accelerate slowly for five or six 
minutes, or the engine dies. When warm, starts 
are normal. The automatic choke has been 
worked over and appears to operate normally. 
However, the linkage doesn’t close the butterfly 
completely—by about 3/16 inch. ‘The dealer’s 
carb man doesn’t know any more to do. Do 
you?” 

ANpREW H. Youxc, Lafayette, Calif. 


You know the problem is in the carburetor 
and choke. Now find a shop—preferably an Olds 
dealer—who has a man who knows how to adjust 
a '65 Olds carb. If it's a Rochester, don't get 
mad if they don't get it right the first 10 trips. 
I believe the carb will be okay when updated to 
current specification. 


“I have a standard, three-speed transmission 
in my 1963 Pontiac Catalina. At 28,000 miles 
it is giving me a lot of trouble, though rebuilt 
twice by Pontiac. It still vibrates on accelera- 
tion and pops out of gear. It also flunks when 
backing up. Should I rebuild. this transmission 
again, or is there a unit I can put in that will 
last over 10,000 miles?" 

Don E. Grawsnick, St. Paul, Minn. 


I suspect your transmission is misaligned with 
the bell housing and flywheel. Another possi- 
bility is that, in repair, a defective part has 
been overlooked—such as a bad case. 


"I read an article saying that molybdenum 
oils will put a coating of metal on cylinder walls 
and bearings. Are these claims true? Is it safe 
to use moly in a new engine—with 5,000 miles 
on it—and can it be mixed with detergent oils, 
and in what ratio? Do you recommend this?” 

Q. C. Driessen, Winnipeg, Canada 


I'm no chemist, but let me pass on what I've 
learned through experience. None of the moly 
oils I've tried would stay in suspension. In a 
short time they wound up in the bottom of the 
oil pan. However, it's a very good lube so long 
as it stays put. I'd say no on adding it to your 
engine oil. Better stick with a premium name 
brand of the proper type as recommended by 
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ALL-BAND 
UHF-VHF-FM 
ANTENNA 


The one antenna that does the work of 3! Gives startlingly 
clear black and white pictures and beautiful color on 
both UHF and VHF television channels — plus the finest 
in stereophonic and monophonic sound reproduction 


SWEPT-ELEMENT 


VHF-FM 
ANTENNA 


FINCO's Color-Ve-Log challenges all competition! Its 
swept-element design assures the finest in brilliant color 
and sharply defined black and white television recep- 
tion — as well as superb FM monaural and stereo quality. 


FINCO 


Model UVF-24 
$59.95 list 


FINCO Model UVF.13 —$42.50 list 
FINCO Model Uv —$30.50 list 
FINCO Model UVF-10—$18.50 list 


FINCO 


Model VL-10 
$34.95 list 


FINCO Model VL-18—$54.50 list 
FINCO Model VL-15—$46.95 list 
FINCO Model VL-7 — $23.95 list 
FINCO Model VL-5 — $16.95 list 
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Just Pick the Kind 
of Body YOU Want 


CHECK THE COUPON BELOW 


--.Prove to Yourself How EASILY < 
You Can Have If... Almost 
Overnight! 


ust teli me, in coupon 
below, the kind of body 
you want—and I'll give d to 
you SO FAST your friends 
will be amazed! “Dynamic- 
Tension," my easy, 15-min- 
utes-a-day method, can 
make your chest and shoulders bulge 
-.. your arms and legs surge with pow- 
. your whole body feel “alive!” 
FREE 32-page Illustrated Book 3 
ension”” changed me 

World's Most Per- 


ud what it has done Cr 
wW Charlos Atlas, Dept. I-G, 


fectly Developed 
others. Mail cou 
115 23ri 


a 

y CHARLES ATLAS, Dept. 1-4, 
115 East 23 York, N. Y. 10010 [| 

[B Dear Charles ere's the Kind of Body I Want: i 

many as you like) 
[| Broader Chest, Shoulders More Powerful Arms, Grip g 
Slimmer Waist, ua More Powerful Legs 

[| More Weight, Solid Better Energy. Sleep [| 
Send me, absolutely FREE, a copy of your famous book 

E showing how ““Pynamie-Fension” can make me a new man. g 
32 Pages, crammed with photographs, answers to vital ques- 

Ẹ tens. and valuable advice. No obligation. I 
Print 

p Name Age I 

J Adaress: I 
City & T 

EB State, [| 
in England, send To Charles Atlas, Okiiy SL, London W-1 3 


Electronics Bargain 
Catalogs for 1 Year! 


FREE 


. 
Exclusive. Closeout e 
House Brands Special Buys 4 


Stereo * CB - Parts * Kits. $ 
Testers + Tubes * Tools * Ta 
Read the exciting catalogs of America’ 


Nationally 
Famous Makes 


RADIO | 
“SHACK 


85 STORES 


COAST 10: TUB ) biggest nationwide electronics store chain. 
Get our latest issue today. - H 

DIO SHACK 2727 West 7th St., Dept. PSM, Fort Worth, Texas 76107 © 
. 

lame. e 
: 

treet H 
ity & State Zip : 


@ Radio snack Corp. — Division of Tandy Corp. @@ 


New Way to Big hn 


LEARN AIR CONDITIONING@ 
REFRIGERATION & HEATING, 


Want big money? A better job or a business o! your 
own? Learn Air Conditioning, Refrigeration & Heating. 
Over 20,000 new mechanics needed yearly. CTI sends 
25 kits. You build a refrigeration system (see picture 
at right), Many students earn as they learn. Mail coupon 


COMMERCIAL TRADES INSTITUTE Dept. PS-766 
1400 Greenleaf Avenue - Chicago, Illinois 60626 


DCs STATE. 1 
KasesnsasnmAccredited Member National Home Study Councij=s maasai 
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"Say, Smokey—” 
[Continued] 


the manufacturer in your owner's manual. 


“At 500 miles short of the time I was to take 
in our new '66 GMC pickup to drain the break- 
in oil, I checked the oil level and couldn't get a 
register on the dipstick. I was about to add a 
couple of quarts to get me down to the dealer's 
when a filling-station mechanic said it would be 
better to drain the whole works and refill —it 
was bad to mix different brands. Is this fact or 
fancy? What's wrong with it? Would it hurt 
to add different oil in an emergency?" 

Burcu Crank, Evergreen, Colo. 


In this case the mechanic was right. Break-in 
oil is special and doesn't mix well with regular. 
No big disaster would result if you added other 
oil in an emergency—but just long enough to 
get to your dealers. Most of the regular run- 
ning oils will mix fairly well, but the chemical 
makeup varies from brand to brand so that the 
mixture could encourage the formation of car- 
bons and other deposits. Parts might stick and 
cause accelerated wear or premature failure. 
My advice is—never mix 'em unless you have to. 


"My '61 Falcon, with 52,000 miles on it, has 
a miss when I start up a hill. It also misses when 
I try to pass another car on a level road at about 
30 m.p.h. It feels as if a spark-plug wire had 
been removed. I have replaced the plugs, points, 
condenser, carburetor, top of the distributor, and 
rotary arm. I also have checked the valves, tim- 
ing, and wiring. Can you come up with an ex- 
planation of my trouble?" 
Kermit Tucker, Creston, W. Va. 


Skipping under load usually is an ignition 
problem. The trouble should show up at a shop 
with an ignition scope. It could be a plug wire. 
If the scope doesn’t pinpoint the trouble, have 
the intake manifold checked for leaks, and look 
into the possibility of sticky valves. 


“My 1966 Chevrolet with 327-inch engine 
pings and lacks pep on regular gas. Also, it 
seems starved for power when idling. The man- 
ual calls for premium fuel, but will it hurt to 
use regular?” 

J. Barker, Jackson, Tenn. 


Better stick to what the manual says. Regu- 
lar gasoline will hurt an engine that is built for 
high-test—mostly because of detonation. When 
you hear your engine pinging, you know those 
pistons of yours are in real trouble. Instead of 
burning progressively along a neat “flame front,” 
the air-gas charge literally explodes. 


Got a question on autos? Send it to: 

“Say, Smokey—"' POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 


TUNE UP ELECTRONICALLY ANY CAR EVER MADE... 


domestic or foreign; compact or limousine; 4 cylinder, 6 cylinder or 8 cylinder; 6 volt or 12 volt. 


m5. DWELL TACHOMETER 


A s. At last a streamlined instru- 
T^ ment designed to provide the 
» most important services for 
NOTE: E "tuning up" any and every car 
GIANT 6⁄2 ever made from a Model A 
Ford up to and including the 
METER FOR current automatic transmis- 
sion cars produced today. 
EASY, The Model BT-162 includes the 
ACCURATE very latest design Dwell Meter, 
working in conjunction with a 
READINGS dual range Tachometer and 
incorporating all modern im- 
provements in circuitry design. 


Assure easy starts, optimum performance and 

maximum gas economy with Model BT-162. 

The Model BT-162 will perform the services specified below 

in addition to many other tasks too numerous to mention: 

€ Assure precise adjustments of points that are slightly worn 
or pitted. 

€ Indicate the most effective point setting without removing 
the distributor cap. ae 

€ Indicate the correct settings for external adjustment t 
distributors. (A feeler gauge cannot be used Tor making 


hy, P correct adjustments on this type of distributor since many 
specifications manufacturers’ specifications do not list the point gap in 
The Model BT-162 provides three dwell inches. They list only the dwell angle in degrees.) 


z € insure maximum gas economy and quiet engine running. 
angle scales; O to 45 degrees, O to 60 Read the exact RPM while the engine is in neutral position. 


degrees, and O to 90 degrees. The three Then adjust the carburetor in conformity with the car 
dwell angle ranges specified above make manufacturer's recommendations. 

this instrument suitable for making ac- € To locate a “miss” you need only disconnect or "short" the 
curate dwell angle adjustments on all Spark plugs one at a time with the Model BT-162 switched 
4 cylinder, 6 cylinder, and 8 cylinder cars, to the Tachometer position. 

both foreign and domestic. € Cars with automatic transmissions function efficiently only 
The dual range tachometer is extremely if the fluid pressures are correctly maintained and since 


manufacturer's instructions always refer to RPM, the Model 


versatile since it provides both a low BT-162 (or an equivalent tachometer) is required to properly 


range of O to 1000 RPM, necessary for service automatic transmissions. 
Making precise carburetor adjustments The Model BT-162 is the most complete 
and the high range tachometer, 0 to unit in its price range ever produced. It 
5000 RPM suitable for making all other Smee absolutely complete, ready to use. 
tests at high engine speeds. 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


———————————— e 


us, no explanation necessary. C Save Money! Check here and enclose $29.95 with this coupon and 
we will pay all shipping charges. You still retain the privilege of 


returning after 10 day tr trial for fu full. refi 


n ACCURATE INSTRUMENT CO., INC. f 

Try it for 10 days before you | Dept. D-456, 2435 White Plains Road, Bronx, N.Y. 10467 
buy. If completely satisfied | Please rush me one Model BT- 162, t satisfactory | agree to E $500 1 
then send $5.00 and pay the I e. 3$ E Ln anal badget saree) Re ald If not eatistactony, I 
balance at the rate of $5.00 | | may return for cancellation of account. | 
per month until the total price | i 
of $29.95 (plus small P.P. and | Name. i 
budget charge) is paid. If not | Address " I 
completely satisfied, return to i city Të State. l 
l l 
l J 
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Science 
Newsfront 


Last-minute news and notes to keep you up-to-date 


Magnet's field 88,000 times earth's 

A superconducting magnet capable of gen- 
erating a magnetic field 88,000 times as intense 
as that of the earth's has been put into opera- 
tion at the Atomic Energy Commission's Ar- 
gonne National Laboratory near Chicago. The 
magnet, made possible by recent advances in 
wire and other materials that lose all resistance 
to the flow of electricity when cooled to tem- 
peratures near absolute zero, is the largest of 
its type ever constructed. It is in the form of a 
doughnut 24 inches across with a center bore 
of 11 inches. The supermagnet is being used 
in place of a conventional magnet to direct the 
paths of atomic particles under study in a he- 
lium bubble chamber. 


Two-cylinder engines for antismog cars? 

Low-compression engines with two big cyl- 
inders might be the answer to the automotive 
air-pollution problem, according to Prof. John 
T. Agnew of Purdue University. In recent re- 
search, he discovered that the larger the cylin- 
der, the more thoroughly fuel burns when ig- 
nited, and the smaller the volume of pollutants 
in the exhaust. Cylinder walls tend to quench 
burning by absorbing heat. In a large cylinder, 
the fuel s hotter and burns more thorough- 
ly because the fuel volume to surface ratio is 
greater—there is relatively less wall surfa 
unit of volume of hot gas. Another pos 
would be to design an engine, made of speciz 
alloys, to run at high temperatures—as high as 
2,500 degrees F. The hot cylinder walls would 
promote complete burning of fuel. 


Electronic “dog” sniffs out enemy 

A chemical sniffer designed to detect the 
presence of enemy soldiers in jungles and heav- 
ily forested areas has been developed by Gen- 
eral Electric for the Army Limited War Labo- 
ratory and is currently undergoing evaluation 
tests. The device, which shows great promise 
as an anti-ambush weapon for use in South 
Vietnam, detects the nuclei of compounds 
evaporating into the atmosphere from the hu- 
man body. It is light in weight and can be 
carried in a backpack. 


Robot “doctors” may offer instant checkups 
You fumble for a coin, put it in the slot, 

and step up to the "doctor." Minutes later, you 

have a complete medical diagnosis neatly print- 
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By W. STEVENSON BACON 


ed on a card along with the recommended 
treatment. Medical diagnostic machines that 
do the work of the family doctor are the pre- 
diction of Dr. David T. Lewis, British chemist 
who recently opened an Automatic Laboratory 
Techniques Exhibition in London: As a fore- 
runner to his robot doctor, Lewis made note of 
a revolutionary new blood analyzer which in 
one day can do work that would take four 
technicians a month to complete. He foresees 
machines that will analyze body fluids, take 
temperatures, measure blood pressure and 
pulse, diagnose ailments, and even write out 
a prescription. 


Concrete beams for construction? 
Epoxy resin added to concrete may make it 
possible to use the material to form load-bear- 
ing beams. Long known for its great strength 
under compression, conventional concrete has a 
very low tensile strength. This weakness 


is 
often overcome by reinforcing it with steel. 
Now, French researchers have discovered that 
the tensile strength of concrete can be in- 
creased by as much as 250 percent by adding 
as little as four percent epoxy resin. The low 
quantity of resin needed for this much addi- 
tional strength is important, due to its relative- 
ly high cost. 


Continued 
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Giant convoluted tubes spiraling upward 18 feet 
represent a "chromosomal puff” in gigantic elec. 
trified model of a single gene 250,000 times life 
size. The Upjohn Company model has working 
parts inside to show how molecules combine to 
blueprint the cellular structure of all living things. 


“EARNED $2000 
WHILE TRAINING’ 


hat if I’m laid off? ) 
ur automation take my job? 


How can I ever a 
Am | too o 
Can | learn a new skill? ; 
Could I- succeed as my own boss? 
How can I earn extra money fast? 
Will my job ever pay more? 


SKILLED LOCKSMITH 


. with Locksmithing YOU HAVE IT MADE! You'll do 306 
ium 
wb 


light, clean, inating work—take your choice of steady, 
of equipment 


high-pay jobs or aebig-profit spare-time or full-time 
business with your own “buil ^ pension plan. EARN 
j LOCKS, PICKS & 
E TOOLS supplied 
for use with course. 


fford to retire? 
id to change jobs? 


-e 


MORE —LIVEÉ BETTER, say "goodbye" to layoffs, 
automation, slack times, forced retirement! 


Regardless of age, education, minor physical handicaps, 

fun and earnings begin AT ONCE. CASH IN on all kinds EST. 1948 

of locksmithing jobs AT HOME. It's quick and easy! 

Experte guide you—ALL locks, keys, parts, picks, special , 

and equipment, complete illustrated lessons supplied. Little Falls, New Jersey 07424 

FREE illustrated Book. FREE Sample Lesson Pages. Please send FREE Illustrated Book—''Your 
NOW. Find out how being s skilled $ Big Opportunities in Locke thing. gu 

Locksmith can hel ou earn more. enjoy a better life. : 4 

End your worries WHte TODAY. No d. will call. ! Pages." Pn E [s St ohilention: uino sales- 

Only school of its kind: N.J. State Lic. Accredited 

Member National Home Study Council. 


APPROVED FOR 
Div. Technical Home Study Schools VETERANS. 
Dept. 111-076, Little Falls, N.J. 07424 


I-N-V-E-N-T-O-R-S | START YOUR OWN 


Sell your invention for cash—need money for patent?—Are technical 
problems holding you back? Universal inventions has helped in. | Clean rugs on customers’ floors upholstery, in thelr 


ventors all over the world—Just like yourself—why not you? Inven. | homes—even painted walls—with highly efficient 
tions provide the magic spring-board to sudden riches. REMEMBER, | electric machines which are making big money for 
we either sell your invention or pay you a cash bonus. Write for guers and giving them independence. Write today 
for SCHR ADI information. It's 


detail 
UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio | VON SCHRADER MFG. COs Dept. Tit ÄR” PI, Racine, Wis. 


When Writing to Advertisers 
Please Mention Popular Science 


AMERICAN INDUSTRY NEEDS 
TRAINED ENGINEERS NOW 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS’ TIME 
B.S. Degree Courses: 


LAST 30 DAYS 
Original Price $12,500 


NOW 


D Electricat D Mechanical 
Engineering Engineering 

O Electronic D Civit 
Engineering Engineering 


O Architecture 
OR BEST Diploma Courses: 
OFFER!! O Badio-Television D. Architectural 
!! e 
Publicly owned corporation offers (while supply lasts) TRAINED ENGINEERS |, Ereinen D rating ^ 
1-ton Chevrolet food and soft ice cream mobile units, | ‘tne oou a Technician a Eins 
completely reconditioned LIKE NEW. FULL GUAR- dustry, eat New Term Starts Quarterly 


ANTEE. Highest quality restaurant equipment serv- Write Today for Free Informati 
ing hamburgers, hot dogs and coffee, PLUS complete ie a ge toi 


line of soft ice cream cones, sundaes, shakes, etc. No H EA LD’S ENGINEERING COLLEGE 
obsolete equipment. Replacement parts always avail- Van Ness at Post. Dept. PS-766 San Francisco, California 
able. This is a "Once-in-a-Lifetime" opportunity. Act NAME 
promptly for best selection. Call or wire collect Mr. 
T. J. Stein. rs 
CITY. 


TASTEE-FREEZ, 1200 N. Homan, Chicago, Ill. 60651, Dept. PSM-76 
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"Bound The World Cruise 


HEATHKIT^10-Band Portable! 


Travel 1st Class Anywhere In The World on Long- 
wave, standard AM, FM and 7 Shortwave bands with 
this "go-anywhere" 16-transistor portable. “Visit” 
hundreds of foreign, amateur radio, aircraft, marine, 
AM & FM stations. Features powerful 4” x 6” speaker 
plus separate AM & FM tuners and IF strips for the 
finest portable listening; easy 10-hour assembly; 
rugged metal cabinet; and much more ... see Free 
Catalog! 

Kit GR-43, 17 Ibs.. 


c 
HEATH COMPANY, t Dept. 16-7 
Benton Harbor, Michigan 49022 


l 
| © Please send FREE Heathkit Catalog 

l O Enclosed is $159.95, plus shipping. Please send Kit GR-43. 
l 


l 
l 
l 
Name, VONN. — l 
l 
l 
l 


Address, 
City. State, 


PROFIT" IN YOUR SPARE TIME | 

& SMALL ENGINE REPAIR PAYS BIG! 
É Outboard * Powermower * Chain Saw * Tractor 
; MAKE EXTRA MONEY — or fix your 
own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as ex- 
Pert. Free information. Write today! 


LINCOLN TECHNICAL INSTITUTE 
SUITE 7-G, 472 MARKET STREET, NEWARK 5, N.J. 


Secrets of Teaching 
Yourself MUSIC 


Revealed in Your Home This Money-Saving Way 
ber Now you can teach yourself to play Piano, 

Guitar, ANY instrument in your spare time— 
even if you've never played a note in your life! 
Famous proven Course makes it simple as A-B-C. 
Pictured lessons show you how. No teacher. No 
scales. No boring exercises. Amaze friends by playing 
favorite music. Write today for FREE 36-page illus- 
trated book. U.S. SCHOOL OF MUSIC, Studio 157, 
Port Washington, N. Y. 1:030. Est. 1898. Licensed 
N. Y. State Educa. Dept.) Tear out as a reminder. 


Science Newsfront 
[Continued] 
Contact lenses of soft plastic 
A unique plastic material that becomes soft 
when wet is being used to make comfortable 
contact lenses that mold themselves to the 
shape of the cornea. The plastic, known as 
Hydron, is the invention of two Czechoslovaki- 
an scientists, Drs. Otto Wichterle and Drahos- 
lav Lim, and is now being produced in this 
country. When dry, the material, described as 
a modified hydrophilic acrylic polymer, is hard 
and transparent, and can be cut and ground 
into lenses. It is permeable to water, however, 
and becomes soft and pliable when wet. Lenses 
made of it are saturated by the wearer's tears, 
and mold themselves into place. 


Hip pack helps carry heavy loads 

A simple device that transfers most of the 
weight of heavv loads to the hips, making it 
possible to carry more with less effort while 
maintaining better body balance and greater 
mobility, will shortly be produced by the Ro- 
tary Company, Inc. of Buffalo, N.Y. The de- 
vice is the Bell Hip Pack, patented in 1964. 
It consists of a frame contoured to the shape of 
the upper trunk and lined with padding for the 
wearer's comfort. Shoulder straps and a waist 
belt keep the unit closely coupled to the body. 
The Hip Pack is already in use in a large num- 
ber of military and commercial applications. 


Electronic sleep machine 

An electronic sleep machine, claimed to be 
as effective as phenobarbital but with no side 
effects, has been patented by Prof. Omar Wing 
of Columbia Unive The transistorized, 
battery-powered device is about the size of a 


| cigar box, and applies harmless low-voltage 


pulses at about 30 cycles per second to the 
head through pads at the nape of the neck and 
| the eyelids. The pulses are adjusted so that the 
wearer experiences the sensation of alternately 
seeing black and white. If clinical tests of the 


sleep inducer prove successful, an inexpensive 


home model (about $100) will be produced. 


| What causes freak lightning? 


Ball lightning, strange moving blobs of col- 
ored light that have been known to dance on 
the wingtips of airplanes, in the rigging of 
ships, and to drift in open windows and doors, 
sometimes exploding with a violent bang, does 
exist and has a natural explanation. Often dis- 
missed as folklore, this strange phenomenon is 
a luminous, high-temperature region of air hav- 
ing high electrical conductivity, according to 
Drs. M. A. Uman and C. W. Helstrom of 
Westinghouse, who have formulated a theory 
of ball lightning with the aid of a computer. 
The heating occurs when direct currents of 
electricity funnel through a particular region 
between storm clouds and the ground, making 
the air in that region hot enough to glow. A 
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Move up faster, make more money 


PAY WITH N.T.S. HOME TRAINING tte "Project Method” way. 


ELECTRONICS DIVISION 


. Electronics-TV-Radio Servicing 
and Communications 
. Master Course in Electronics-TV- 
Radio Advanced TV and Industrial 
Electronics 
. FCC License Course ; 
Radio Servicing (AM-FM-Transistors) [> es 
. Television Servicing (Including Color) | ry in 
. Heraa Ae and Sound Systems » 
. Basic Electronics m 55 
. Electronics Math NO KIT DEPOSITS 


AIR CONDITIONING- 
REFRIGERATION DIVISION 


1. Air Conditioning-Refrigeration 
Servicing Course 

2. Air Conditioning Refrigeration & 
Electrical Appliances Master Course 

Good income in servicing and installation, 

Big equipment kits with both courses at 

no extra cost. No kit deposits. 


HIGH SCHOOL AT HOME 


National offers accredited 
high school programs. Take 
only subjects you need. 
Study at your own pace. 
Everything included at one 
low tuition. Check special 
High School box in coupon 
por for complete FREE Diploma 
information. 


NATIONAL = SCHOOLS /; 


WORLD-WIDE TRAINING SINCE 1905 
4000 S. Figueroa St., Los Angeles, Calif. 90037 
YOU ENROLL BY MAIL. NO SALESMAN WILL CALL. 


famous Resident School in L 
Angeles. Check Resident 
School box in coupon 

for full detai 


CLASSROOM TRAINING AT LOS ANGELES F ÁN TECHNICAL SCHOO! 


You can take classroom training in our 


s» 


RLALIL M 
SEND FOR FREE BOOK ae: UN 
& SAMPLE LESSON — Seer 


e uir 


AUTO-MECHANICS DIVISION 


1. Automotive-Diesel Master Course < 
2. Automotive Mechanics 

3. Diesel Mechanics 

4. Engine Tune-Up and Electricity 
Eighty million cars and trucks need 
maintenance. Here's real opportunity! 
Get and keep valuable tools. No kit 
deposits, no extra cost. 


HOME APPLIANCES DIVISION 

1. Home Appliances Master Tech- 
nii 's Course 

2. Home Appliances Servieing Course 

Prepare for full or part time career. 

Earn while you learn. No kit SIRE 


DEPT. 202-76 
S. Figueroa St., Los Angeles, Calif. 90037 
Please rush FREE BOOK AND SAMPLE LESSO! 
[| Division checked below. Please cance dr 


oO poe 1] 
REFRIGERATION Division 


je Len 


o E MECHANICS C HOME APPLIANCES 
I Division 
o mer p Department 
Name Age 
Ae 


State zip 
C) Check for Veteran Training under new G.1. Bill. 
Check here if interested only in classroom 
a at Los Angi 
meee eee eee ee ee 


. . . SWISS OR AMERICAN 


Unique, modern Sweazey System starts you 
making repairs right away. Develops skill 
step by step at home in spare time. Tul- 
tion $5 monthly, Diploma awarded. Free 
sample lesson. No obligation. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 476, Fox River Grove, Illinois 60021 


Transistor 
Radio with 
Battery 


T HOME-IMPOR 
fA BUSINESS-Make Big Profits 


17-h D 
YN e New Drop Ship Plan offers you 
first day profits! Deal direct 

with overseas sources at prices 
Shown. Dazzling bargains with 

er no investment, Fullor spare time. 
Pist Write for FREE BOOK today to... 
MELLINGER, 1554S. epr ieda Dept. X247, Los Angeles 25 


z 


BUY anb HOLD 
U. S. SAVINGS BONDS 


BILL TROUBLES ? 


APPLICATIONS ACCEPTED up to $15,000.00 

Bad Credit = No Problem = Not a Loan Co. 

e Send your name and address for FREE application e 

to nearest office for faster service 

@ ATLANTIC ASSOCIATES, Dept. 56 @ 
146 Westminster St., Providence, R. I. 

® 3312 N. Central Ave., Phoenix, Arizona e 


SE 


THE SPARK GOING TO EACH 
CYLINDER AS YOU DRIVE 


NEW LECTRA 


MOTOR 
SCOPE 


ENGINE ANALYZER 


YOU ACTUALLY SEE EACH 
CYLINDER FIRE AS YOU DRIVE! 


This instrument shows whether or not the ignition system is 
functioning efficiently. 

Tells when a plug is ‘‘shorting’’. A series of G.E. indicator 
fubes electronically indicate spark condition in each cylinder. 
A bright glow in each of the neon tubes show if every plug 
is operating efficiently. A flickering weak light indicates 
trouble. 

Helps you detect faulty wiring, bad points, shorts, grounds, 
timing, weak compression and valves. 

Easily installed on any car. 

No special tools required. Can be mounted anywhere, sent 
complete in case with wiring, etc. Will pay for itself. 


CLIP AND MAIL TO: 


AUTO-HOME PRODUCTS CO. 
431 S. MAIN ROCKFORD, ILL. 61101 
Please rush at once: 
LECTRA MOTOR scores e $9.95 „o, 
(CHECK ONE [] 12 VOLT [ 6 VOLT) 
NAME 
ADDRESS 
CITY 


STATE 


NO C.O.D.'s PLEASE 


Rye eee E te 


Get more 
POWER with 


a big (MAN'S) 
motorcycle! 


“BSA LIGHTNING 


Excitingly fast BSA 40 cubic inch twin! Rocket- 
like acceleration without constant gear shifting. 


Big, muscular power and confident handling. 
See the LIGHTNING at your BSA dealer! 


“BSA MOTORCYCLES 


Write to the nearest factory branch for free catalog of all the new 
1966 BSA models. (Catalog offer limited to U.S. residents.) 


WEST: BSA MOTORCYCLES-WESTERN 
Dept. O. 3074 Broadway, Oakland, California 94611 


EAST: BSA MOTORCYCLES Incorporated 
Dept. O, 639 Passaic Avenue, Nutley, New Jersey 07110 


ELECTRIFY PLAYER PIANOS 
PUMP ORGANS 
YOU CAN QUICKLY END TIRESOME FOOT-PUMPING 
With a Compact Low-Cost Lee Silent Suction Unit 
»! EASY TO INSTALL 
FULLY GUARANTEED 
1000'S IN USE 


write to 


| LEE MUSIC MFG. CO. — 
Box 595, Tujunga, Calif. 


EAL ESTATE 
Kansas City, Mo. 64111 


IN INDUSTRY & ARMED FORCES 
96.4% of graduate 
Whether you 
will pay you tc 
tunities for DIESEL-AU í 
Write for FREE BOC KI È T4 
beautiful and best equippe 
1645 S. GRAND AVE. ‘ST. LOUIS, MO. 63104 
Approved for Veterans 


BAILEY TECH SCHOOL 
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Science Newsfront 
[Continued] 
ball, which may be eight inches or more in 
diameter and brighter than a 1,000-watt lamp, 
forms when the right amount of air is heated. 


Throwaway artificial kidney 

An inexpensive disposable plastic "kidney" 
has been developed in Sweden which, like the 
U.S., has more patients needing the aid of arti- 
ficial kidney machines than it has machines 
available. The plastic filtering device is the in- 
vention of Prof. Nils Alwall of the University 
of Lund, who developed it in cooperation with 
one of Sweden's major packaging manufactur- 
ers. Although the throwaway plastic kidney 
must be used with a machine costing $8,000, it 
drastically reduces costs and makes it possible 
to treat three times as many patients. 


World's longest radio antenna 

A steel-and-aluminum cable two miles long 
has been stretched over a fjord between two 
mountain peaks in northern Norway to form 
the world's longest antenna. It is designed to 
serve a very-low-frequency radio station, part 
of the international Omega navigational system 
by which ships can determine their positions 
by tuning in the signals. Reason for the length 
of the antenna is the very low frequencies used, 
where wavelengths are miles long. At these 
frequencies, an antenna must be very long to 
function efficiently. 


X-ray TV to aid doctors, researchers 

Heart ca and patients with broken bones 
are among those expected to benefit from a 
new X-ray device that produces continuous 
ray TV pictures. Designed to study the ef- 
s of violent acceleration on the internal or- 
gans of astronauts, the machine uses a low- 
power X-ray tube that emits 60 pulses every 
second to make 60 pictur After passing 
through the body, the X excite an intensi- 
fying screen which is scanned by an extremely 
sensitive TV camera. Only 1/80 of the radia- 
tion emitted by an ordinary X-ray camera is 
needed to make a single picture. Because of 
the low radiation, the machine, developed by 
Admiral Corp. for the Air Force Aerospace 
Medical Division, can be used to help doctors 
set bones, do surgery, study cardiac cases. 


Fuel-cell power plant demonstrated 

A silent fuel-cell power plant that burns air 
and natural gas, has no moving parts, and is 
twice as efficient as a gasoline-driven generator 
has been demonstrated by Pratt & Whitney 
Aircraft. The fuel-cell unit produces 500 watts 
at 32 volts, and could be used for home auxil- 
iary power or as a portable source of electrici- 
ty. The largest fuel-cell device of its type ever 
built, it can burn a variety of hydrocarbon 
fuels including gasoline and jet fuel without 
producing noxious exhaust gases. 


CONTEST PRIZE: 


$595.00 Scholarship in Commercial Art 


Draw 
the Basset! 


Your drawing of this sad-looking hound could 
win you a scholarship from America’s leading 
home study art school! The same training many 
of America’s top artists have had! Just draw 
the dog any size (except one that would look 
like tracing). Use pencil. Everyone who enters 
the contest gets a free professional estimate of 
his talent. Entries for August 1966 contest due 
by August 31. None returned. Amateurs only. 
Our students not eligible. Winner will be noti- 


fied. Start sketching now—it may be you! 


as /ART INSTRUCTION SCHOOLS 
Studio 7146 
500 South 4th St. e Minneapolis 55415 Minn. 


Please enter my drawing in your Draw the 


Basset contest. (PLEASE PRINT) 
Name. 

Occupation. Age. 
Address. Apt.. 

City. State. 
County. Zip Code. 


Accredited member National Home Study Council. 


, DEEP FACE Hard Type 
sry RUBBER STAMPS 


.030' 050 W, 10 Pt. and 12 pt. 20th CENTURY 605D 


BUY DIRECT FROM LIMITED 
Dur MANUFACTURER 2020FF 5, 
—— WELL HELP YOU 
COMPLETE SUPPLIES START Your OWN BUSINESS | 
FREE BROCHURE * FREE INFORMATION ~ 


237 S. EVERGREEN 
BARCO TYPE Mfg. BENSENVILLE, ILLINOIS 60106 


ACCORDIONS ° Big Discounts 


NEW ELECTRONIC MODELS 


SAVE % ionic ang 


Money Back 
tee. Free Color Catalogs, Han 
lectionGuide, DiscountPric 

Accordion Corporation of 
5535 W. Belmont, Dept. P-76, Chicago. 


When Writing to Advertisers 
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Catalog 2700 Novelties 


for new catalog of novelties, live animals, 
Seleneine Supplies, hobbies, funmakers, "planes & boats, 
looms, magic tricks, Joke articies. unusua! seeds, gadg- 
et timesavers, cameras, optical goods, project 
lucky jewelry, religious novelties, disguises, 
nts, , coins, puzzies, fortune 


New 
BIG 
N 


me, 
"RE "Mi ich. vt 


EARN 
HIGH 
WAGES 


as a HEAVY 
EQUIPMENT 
OPERATOR 


‘Netional, 
I school of heavy equipment operation, is the recog- 
nized leader. Member Am n Road Builders Assn. , Services 
and Supply Division. Associate Member A.G.C. Full-time Job Ad- 
visory and Counseling Director on staff. VA approved. For men 
ages 17 to 56. Train Now-Pay Later plan . . . other payment 
plans also available. Write TODAY for FREE catalog and FREE 
copy of school newspaper reporting news of National School 
graduates. 


Coe E EL ee m 
| NATIONAL SCHOOL | 
| OF HEAVY EQUIPMENT OPERATION Dept. A-75 l 
P.O. Drawer 1686, Charlotte, N. C. 
Please send me FREE illustrated school catalog and com- | 
plete information. | understand there's no obligation. 
| plete information. | understand th b l 
l 
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Detroit Report... 


WHATEVER HAPPENED TQ PONTIAC’ 


AR? Last summer we 


thought Pontiac might produce a light two-seater for 1967. 


They won't. 


Last spring Pontiac built a stylish coupe 


called Banshee, sent us pictures, and said it would be in 


the New York Auto Show. 


It wasn't. 


What's going on? The 


talk around Detroit is that Pontiac may be working on 
another new car, with its own version of Fisher's F body 
used for the Chevrolet Camaro or Caramout (ex-Panther) 


Watch for two safety developments to be 
rushed into the 1968 models—collapsible, ener- 
gy-absorbing frames, and sweptback dashboards. 
Ford seems to be leading in work on collapsible 
frames, and is studying the benefits of energy- 
absorbing sheet-metal structures. Goal: to 
bring the effecis of a collision at 30 m.p.h. down 
to the level of a six-m.p.h. crash, mostly through 
redesigned frames and fenders. Sweptback dash- 
boards present problems. Set close to the fire- 
wall, they leave little room for heater ducts, 
plenum chamber, windshield-wiper motors, 
glove compartment, radio, and speaker. So en- 
gineers are designing narrower plenum cham- 
bers, offsetting windshield-wiper motors, and 
otherwise reworking the under-dash space. A 
new dashboard assembly, now under develop- 
ment at Ford and General Motors, could help. 
Hinged at the bottom, it swings away from 
the windshield to reveal the complete under- 
side. It will help both in assembly and repair. 


Just like Indianapolis tires, high-performance 
passenger-car tires next year will get wider and 
lower. Auto people are convinced the low tires 
look better, and give greater safety on turns, 
better traction, and superior high-speed per- 
formance. A study by U. S. Royal shows that 
while tires have improved dramatically in the 
past five years, tire life has increased less spec- 
tacularly, due to the increased demands of mod- 
ern driving. For instance, tread wear improved 
65 percent between 1960 and 1965, but harder 
use lowered the overall improvement figure to 
15 percent. Skid and traction improved 33 per- 
cent in the same period. High-speed safe limit 
for tires jumped from 95 m.p.h. in 1960 to 
115 mp.h. this year. Biggest obstacle to long- 
er tire life? Power steering. Wider use of this 
option, especially by the ladies, has raised hob 
with tire longevity. 


Lincoln's line for 1968 will feature separate 
frame and body construction (just the opposite 
of Imperial's move this year), longer wheelbase, 
and a wider variety of models. Lincoln will pay 
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special attention to developing a "low-price" 
model to round out its offerings. This decision 
is directly opposed to the Lincoln formula of 
five years ago which said that only a minimum 
number of different models would be built. 


Front-drive future? Cadillac’s entry into the 
front-drive field with its Eldorado will put 
heavy pressure on Ford Motor Company to come 
up with its own front-drive car. Lincoln is plan- 
ning to meet Cadillac model for model within 
two years, and a new Mercury model will com- 
pete with the big Buicks, Olds, and Chryslers. 
Somewhere in Ford's future is a car resembling 
the Toronado and Eldorado. Look for a special 
Mercury within two years that uses the basic 
Lincoln body with front drive. It will come in 
a variety of models—hard-tops, four-doors, con- 
vertibles. Price class: upper-medium. 


The '68 Ford will probably have a new kind of 
voltage regulator. The electromechanical type 
will be scrapped in favor of an all-electronic unit 
about the size of a coat button. Heart of the 
tiny new regulator is an integrated circuit—a 
tiny, carefully fabricated crystal of silicon that 
does the work of a handful of conventional elec- 
tronic components [see PS, Oct. '65, p. 94]. 


Be your own car expert. With the '67 models 
on the way, it's time you were straight on which 
body is which. Here's a handy guide to the 
GM cars. If you read “A” body, it means Che- 
velle, Tempest, F-85, Special. “B” body refers 
to the regular Chevrolet, Pontiac, Olds, and 
Buick. "C" is Cadillac, Olds 98, and Buick 
Electra. "E" is Toronado, Riviera, and now 
Cadillac's '67 Eldorado. Corvair and Chevy II 
share their bodies with no other cars, and thus 
have no letter designation. Finally, ^F" is the 
body to be used on Chevy's answer to the Mus- 
tang and possibly, as noted above, a new Pontiac. 


CO. P oaa 


Automotive Editor 


Two smooth ideas 
from Ford solve rough 
driving problems! 


Truck operators, sportsmen and others who often find the going rugged 
can take comfort from Ford's latest advances in vehicle suspension 
systems. One bright idea, found only in Ford light-duty trucks, is a front 
suspension with two axles. These axles, forged from steel “I” beams, 
make each front wheel work independently to soak up road shock. 
Result: Ford pickups ride almost as smoothly as a passenger car! 
Another Ford development: 
Bronco's unique Mono-Beam front- 
wheel suspension—one reason why 
this 4-wheel-drive fun car handles 
back roads and mountain trails with 
ease. Here, the driving axle is 
connected to the frame by forged steel 
radius rods through heavy-duty 
rubber bushings to absorb vibration. 
A front track bar aids stability and axle 
alignment. And there are high-deflection-rate coil springs and double- 
acting shock absorbers to make big bumps feel like ripples in the road. 
Making the road ahead of you easier and more pleasant to travel is 
our business—and your Ford dealer's. See him now for a ‘66 Ford pickup 
or a fun-filled Bronco. You've never had it so smooth ! 
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your 1966 
buying guide 


FOR PRECISION 
MADE RADIO 

CRYSTALS AND 
ELECTRONIC 

EQUIPMENT 


International Crystal Mfg. Co., Inc. 
18 No. Lee, Okla. City, Okla. 73102 
Rush Free Catalog 


Name. 

Please Print 
CCl REN E EE 
City. State. Zi 


p. 
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NOW! crx 3 


REAL OLD" 
LINCOLN CENTS 


—for only 1O € b REY. 


Only 10€ brings you 3 old Lincoln pennies — 
America’s most sought-after coin. 1919S, 
1910, 1917. (Only one set to a customer.) For 
all 3 Lincoln coins, plus free catalog illus- 
trating coins and supplies, plus selections of 
coins from our approval service returnable 
without obligation, send 10¢ to LITTLETON 
COIN CO., Dept. PS-7, Littleton, New Hamp- 
shire 03561. 


ENJOY FLYING YOUR OWN BENSEN 


THE GYROCOPTER—EASY TO 
BUILD—SIMPLE, SAFE TO FLY 


Acclaimed by novices and 
pros around the world. Low- 
est cost flying. Kits available, 
also building plans and flying 
instructions. Get 3-View Draw- 
ings, specs, photo for $3, or 
of Gyroglider $2. 


Raleigh-Durham Airport, R: 
NAME. 
ADDRESS. 
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BENE PICTURE NEWS 


Tall crane makes roof delivery 


A replacement for a fire-damaged cooling 
tower in the air-conditioning system of a 
24-story Philadelphia hotel was carried 
from street to roof without disturbing the 
guests. Using a crane with 250-foot boom, 
the contractor lifted ali materials to the 
roof in three hours. Conventional rooftop 
hoisting would have taken four days. 


Tent has built-in foam mattress 

This nylon tent has a rubberized floor, 
built-in foam mattress, and snap-in dacron 
liner and sleeping bag. Front and middle 
are supported by fiberglass wands; the back 


rests on the one occupant’s legs. Front 
panels zip shut. The Marine Corps tent 
weighs less than seven pounds. 


Renew it with 


COLORCRETE 


YOU CAN MAKE GOOD MONEY re-surfacing 
stucco, concrete, other masonry with Colorcrete. 
Easy to apply with spray-gun, becomes a perman- 
ent part of the masonry. Wide choice of colors. 
Write for free Colorcrete Opportunity Book. 


W. E. DUNN MFG., CO., 572 Ottawa Ave., Holland, Mich. 
y sihi AND KEY 

ES Locksmithing Makine 

EN — Now Made Easy! Pugu ourse” 

[E : 


S. price 
$5.95. postpaid; or C.O.D. plus 
Postage Satisfaction or relung 
fraranteed 

Nelson-Hall Co.. Dept. GV-1 


Complete course $5952 A le 
325 W. Jackson Bivd., Chicago 6, Iil. 


= = = NOW oni 


$10.95 EPOXY COLOR DIAL TELEPHONES 
Complete 
Factory rebuilt Western Electric in 
white, beige, ivory, pink, green or 
blue. If 4 prong plug is required 
add $2.00. Fully guaranteed. 


Write for free list. All shipments F.O.B. 
SURPLUS CENTER 


DEPT. PS WAYMART, PENNA. 18472 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Trained and qual- 
ified mechanics needed NOW to service inop- 
erative hydraulic Jacks. BIG opportunity for 
ambitious men. We show you HOW — in your 
basement or garage, spare time cash income 

in an expanding industry. Don't wait, ACT NOW! 
Get the facts. 


Write for folder PS-4 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CO. 


P. O. BOX 50 * BLOOMFIELD, N. J. 


INVENTORS 


PATENT SEARCHES IN ATENT OFFICE 
Patent Development Engineerii Sales Promo! 
Send for Free Invention Certi jent Informi 


GEORGE SPECTOR Licensed Patent Engineer 


U. S. Patent Office Former Examiner, 3615 Weolwerth Bldg, New York 


“INVESTIGATING ACCIDENTS 


Brings Me Over 


aF! $350.00 A WEEK 


x 


IN MY OWN 
BUSINESS" 


— L. A. Davidson 
Universal graduate 


Step Into This Booming 
$19 Billion A Year Industry 


You can earn up to $15 an hour...repeat, 
year-round income...in the exciting, fast- 
growing Accident Investigation field. Car fur. 
nished. Business expenses paid. NO selling. 
NO higher education necessary. NO equipment 
needed. And age is NO barrier. You can earn 
while you learn. Keep present job until 


T 

ready to switch. Rush coupon for all Jf7773 

facts, and material. BOOK 
UNIVERSAL SCHOOLS PST | 
6801 Hillcrest, Dallas, Texas 75205 


Send FREE Book on Big Money In The Amazing | 


I 

l 

l Accident Investigation Field. No obligation. | 
| Name l 
| Address. - | 
| ci stat tou | 

ity. ate. ode. 

scc p e E 


will operate 


structors 


€ Students train on the machines they @ Western's graduate students are 
@ All training by fully qualified in- 


@ Students live at the school 


readily accepted for employment 
@ Many courses of study are offered 


WRITE TODAY FOR FREE SCHOOL 
CATALOG 


WESTERN SCHOOL 


OF HEAVY EQUIPMENT OPERATION 


Associate member of Associated General Contractors and A.R.B.A. 


BOX 510 e WEISER, IDAHO 
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Build Your Own Business 
While Still Employed 


Without quitting your job or losing one pay check, 
you can enjoy growing profits from your OWN 
nationally advertised business. Free 24 page book 
tells how men do it...how they grow to a full time, 
high profit business...how we guide men to success. 


Hourly gross profit is $9 plus $6 on each serviceman. 

Exclusive absorption process cleans and revives uphol- 
stery, rugs, carpets. Also 5 other on-location services. Your 
world-wide service is endorsed by McCall's, Parents' Magazine, 
carpet mills and furniture manufacturers. 

You need no experience. We show you how. We finance you 
for all but a few hundred dollars. Easy to learn . . . easy to do 

.easy to build a steady income. We show you 15 tested 
ways to get customers. 

L. Babbit writes, “I average $2,600 monthly, part time." 
W. C. Smith earned $650 in one week. Ed Kramsky sai 
two years I have two assistants, a home and security." G. 
Monroe, after 12 mon sold his business for 10 times 
cost. Leo Lubel sold his for $7,116 more than he paid. 

This may be the opportunity of your life. Find out today 
before some one else gets your location. Mail coupon now for 
details and 24-page illustrated free book. No obligation. No 
salesman will call. Mail coupon now while territories are open. 
["DURACLEAN COMPANY eS mmm] 

6-187 Duraciean Building, Deerfield, Illinois 60015 
|| Send 24-page booklet telling how I can quickly enlarge my income 
in spare time while I build my own full time prosperous business. 


I No obligation. 
| "^"— z 
| Avoress. 
[| zip 
city. STATE CODE 
LEARN 


MEAT CUTTING IIl 


Train quickly in 8 short weeks at Toledo for a 
ire with security in the vital 
, full time jobs 


on. Diploma g 
successful primus 
FREE catalog. No obligation. » 
OF MEATCUTTING, Dept. "is 5. olde 0. 


ear! Send NOW for 
ATIONAL SCHOOL 


wen 


Radio and Finder: 4-band, 12-transistor portable 
picks up standard broadcasts, planes in flight, air- 
port control towers, police calls, short wave and 
complete marine band. Rotating antenna and null 
meter also make it an accurate radio direction finder 
for the boat. The 2-lb., 8" x 5" x 2" unit operates 
4 ways—internal batteries, external dry cell, house 
current or sun power from solar cells. Write for 
EREE booklet. Nova-Tech, Dept 45, Manhattan Beach, 
alif. 
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DERE PICTURE NEWS 


Floating derrick digs own canal 


Working off the Rio Usumacinta, on 
Mexico's Gulf Coast, this barge-mounted 
crane scoops out a waterway in front as it 
moves along. A four-yard clamshell bucket 
on the derrick excavates 5,200 cubic yards 
in a 22-hour day, digging a 50-foot-wide, 
eight foot- deep canal for transporting heavy 
oil-field equipment through marsh. 


Vacuum kills germs as it cleans 


A British vacuum cleaner gives the germs 
it sucks in a lethal dose of ultraviolet radia- 
tion. Dirt and germs go through a mercury- 
vapor lamp chamber as they are drawn into 
the dust bag. The germ-killing cleaner was 
developed to minimize the spread of dis- 
ease-causing bacteria in hospitals. 


BRAND NEW — 528 PAGES 


PRECISION MECHANICAL 
PARTS & COMPONENTS 
2 Gears, Shafts, Couplings, Speed 
E Reducers, Differentials, etc. 
] Catalog lists over 25,000 parts, 
with full details, drawings, tol- 
G erances and tech. 
Ideal for... 
Engineers - 


information. 


Experimenters 


Model Makers - Shops - Schools 


i WUC DESIGN CORP. 
No C.O.D. — EAST ROCKAWAY, N. Y. 11518 


BE A MAGICIAN! 


Get storied today! 


fond iren i egere i 
Best tiv an snd a profile 00. Be the 1 
life of stonish your friends! ! 


RUSH n 10e now for 
PROFESSIONAL MAGIC CATALOG 
160 pages thick * 800 Illus. + 1000 Mysteries 

Alo Jokes, Puzzles, Secrets, Illusions. 
VICK LAWSTON'S MAGIC SHOP 
sth 


FREE BOOK [HR] 


MAN 

FREE copy of illustrated law book. "THE LAW- 
M. " which shows how to earn the professional Bachelor 
of Laws ( LL.B.) degree through home study of the famous Blackstone 
Law Course. All necessary books and lessons provided. Moderate cost; 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 
Founded 1890 Dept. 120-B, Chicago 1, Illinois 


$50,000 a YR. POSSIBLE 


Become a finance broker part or full time 


PO Box 482 Desk 2 Ra-Mar 


Okla. City, Okla. 


Buy them where you work or bank 


| 
| 
United States Savings Bonds | 


CR E 


SEE how you can 


AUTO REPAIR 
2-IN-1 MANUAL 
Famous Illustrated MANUAL 
shows how you can 


A aids, ee ds, 1 mde 
all new Compacts 
@ ,  TROUBLESHOOTER 


Section spots 2,300 Car Troubles 
for you immediately . . . leads you 
to exact Repair needed! 


i ractically does every repair job 
Try Giant for Foui Turns beginner mechanics 
Viel Ming tins in 1:30. big pages, 3-800 
LET ” Savini S MEX 
How-To ietures, crystal-clear directions. 
Book ‘uch mi FREE 10-DAY 
Then. pay $à i se in 10 fe '5, $3 month for 
FREE 2 months, then $1.95 (plus delivery 
charge and sales tax), or return book. 
for SEND NO MONEY NOW! Cut out this ad 
1 = meu with name and address to MO- 
0 Days Di PIC] 
West Sst Bt., New York, N. Y. 10019» 
Print ————— Age.... 
Address..... 
City & State 


MY SPARE TIME HOBBY 
MAKES ME 


$5°° an hour 
CASH PROFIT 


START YOUR OWN S SPARE TIME BUSINESS 
You can turn your spare time into Big Cash Profits 
with your own COMPLETE SHARPENING SHOP... 
Grind saws, knives, scissors, skates, lawn mower 
blades . . . all cutting edges. Your Own Cash 
Business with no inventory... right at home... 
no experience needed. 


FREE BOOK tells how you can start your 
own spare time business while you are 
still working at your regular job. Low 
Cost — time payments only $15.00 a 
month. Send coupon today. 


FREE 
Book 


Mo. 64111 | 
. No obli- 


State. . 


_Zip. 
JULY 1966 | 31 


If you like to draw, 


you may have a God-given talent 


By Norman Rockwell 


I can't think of a greater waste than being 
blessed with a natural ability . . . and doing 
nothing about it. A talent for drawing is a 
wonderful gift. It can bring you such a reward- 
ing life that it just doesn't seem right not to 
give it a chance to develop and grow. 

Nobody knows this better than I. I was born 
in a tenement in New York. I always wanted 
to be an artist. When I was six, I was drawing 
pictures to amuse my friends. At fifteen, I had 
earned enough from odd jobs to go to art 
school. Then, over my parents' objections, I 
left high school so that I could attend two art 
schools at once. 

Many times I became terribly discouraged 
and wanted to give up art school to start earn- 
ing money. But my instructors encouraged me 
to continue. One day a friend urged me to sub- 
mit my work to The Saturday Evening Post. To 
my surprise, they bought the first three pictures 
I showed them. This sale started me toward the 
realization of my dream . . . making the most 
of the talent I was born with. 

Other artists overcame greater hardships. 
Albert Dorne left school at 13 to support his 
family, studied art at home in his spare time. At 
22 he was earning $500 a week. Stevan Do- 
hanos drove a truck before turning to art. 
Harold Von Schmidt was orphaned at five. 
Robert Fawcett left school at 14. They all be- 
came world-famous artists. 


A plan to help others 


To help people who never had the opportunity 
to study art, I joined with these and other 
famous men to find a way to pass on our ex- 
tensive knowledge of art, our professional 
know-how, to promising students everywhere. 
First we put everything we knew about drawing 
and painting into a magnificent set of text- 
books. Then we developed probably the most 
personal way of correcting a student's work by 
mail ever devised. Our Famous Artists Schools 
have won international respect for the high 
quality of its home-study teaching. 


Our students succeed 


We've helped thousands win success in art. 
James Ryan of Los Angeles, Calif., is a good 
example. If his God-given talent for drawing 
had gone undeveloped, he might still be a clerk, 
unhappy with his low-paying job. Taking our 


Norman Rockwell — America's best-loved artist 


course changed his whole future. Today he has 
a good job as zn illustrator at Hughes Aircraft. 
Virginia Bartter, a housewife from Ohio, 
found that our training helped her earn extra 
income for her family. Last year she received 
over $1,000 for paintings she did in her spare 
time and is now holding art classes in her home. 
Do you like to draw? Do you have the desire 
to train toward a full- or part-time career in 
commercial art or fine art? If your answer is 
even a tentative yes, I urge you to take steps to 
develop your God-given talent to its fullest. 


Unique Art Talent Test 


Norman Rockwell and the other Famous Art- 
ists have created a revealing 12-page talent test. 
It is offered free and graded free. Men and 
women who do well on the test — or can offer 
other evidence of art talent — may enroll in the 
School. But there's no obligation, of course. 
(If card is missing, write to Famous Artists 
Schools, Studio 5180, Westport, Connecticut 
06880. Give your name, address, age, and ask 
for Art Talent Test.) 


The easiest way to get started in writing 


By J. D. Ratcliff 


I can't imagine why more beginners don't take 
the short road to publication — by writing 
magazine and newspaper articles. 

I've made a good living for 25 years writing 
articles, and I've enjoyed every minute of it. 
T've interviewed Nobel Prize winners and heads 
of state. I've covered stories from Basel to 
Bangkok to Buffalo. 

It's a great life. No commuting, no office 
routine. Whether I'm at home or abroad on 
assignment, I write from eight to noon every 
day — no more, no less. My afternoons are 
my own. 


What editors look for 


Knowing what to write is about half the battle. 
The other half is knowing how. Editors want 
pieces on almost any subject that comes natural 
to you — but they demand that your writing be 
sound and professional. 

To produce saleable articles, you must master 
the tools and techniques used by all successful 
professional writers. 

You might develop these skills on your own 
through sheer blood, sweat and rejection slips. 
But when I look back, I can't help thinking of 
all the time and agony I would have saved if I 
could have found a real “pro” to work with me. 

Such help is now available to beginners 
everywhere through the Famous Writers 
School — founded by Rod Serling, Faith Bald- 
win, Bruce Catton, Bennett Cerf, Max Shul- 
man, Mignon G. Eberhart, Bergen Evans, Red 
Smith, John Caples, Rudolf Flesch, Mark 
Wiseman and myself. 


A new kind of writing school 


We poured everything we know about success- 
ful writing into a course which trains you at 
home, in your spare time. You learn to write 
by writing, beginning with the fundamentals. 
Then, you specialize in articles and other non- 
fiction. (Or you may choose Fiction, Advertis- 
ing or Business Writing.) 

When you complete an assignment, one of 
our instructors — each a professional writer or 
editor — spends up to two hours analyzing your 
work. He blue-pencils corrections on your man- 
uscript, much as an editor does with established 
authors. And he returns it with a long letter on 
how to improve your writing. 

This training works well. Our students have 
sold their writing to more than 100 publica- 
tions, and many have won jobs and promotions. 
Arthur Emerson, Ft. Lauderdale, Fla., writes: 


“Jack” Ratcliff is one of America’s highest paid 
free-lance writers. Although he works only 

four hours a day, he has had hundreds of articles 
published in top magazines, including over 

100 in the Reader’s Digest alone. 


“Thanks to your training, I left my gas station 
job to become a writer for a large company in 
my area.” James Ruse, Rochester, N. Y., says: 
“With your help, I have been promoted to edi- 
torial supervisor at General Dynamics.” 


Writing Aptitude Test offered 


To find other men and women with ability 
worth developing, my colleagues and I have 
devised a revealing Writing Aptitude Test. The 
postpaid card next to this page will bring you a 
copy of the Test and a 48-page School brochure. 

If you test well — or offer other evidence of 
writing aptitude — you may enroll for profes- 
sional training. However, you are under no 
obligation to do so. (If card is missing, please 
write to Famous Writers School, Dept. 6943, 
Westport, Conn. 06880. Give name, address, 
age and ask for Writing Aptitude Test.) 


36 


WHAT'S NEW 


“4 
FOR YOUR CAR 


POPULAR SCIENCE 


Torque wrench for novices 

The big news about Mont- 
gomery Ward's latest torque 
wrench is a special chart, 
right on the tool, that spec- 
ifies torque values for lubri- 
cated bolts from X to X 
inches. The various grades of 
SAE bolts are identified by 
head markings. Torque ca- 
pacity is 150 foot-pounds, 
and the wrench will fit in 
most tool boxes. Other fea- 
tures: a new direct-read- 
ing scale, spring-steel point- 
er, and custom-ground and 
heat-treated measuring ele- 
ment. Price to be announced. 


Automatic speed control 
The Road Runner auto- 
matic speed control fits all 
U.S. cars made in 1960 or 
later. It can be installed in 
an hour by the mechanically 
inclined owner, perhaps in 
less time by a competent 
mechanic. Priced at $45 for 
the complete kit and instal- 
lation instructions, it's the 
least expensive speed-control 
system on the market. Del 
Norte Products, P.O. Box 
3837, El Paso, Tex. 79923. 


Easy-to-fit air conditioner 
Air conditioners are now 
available with precharging to 
facilitate installation. There 
are only three components 
to mount, three simple quick- 
connect refrigerant couplings, 
and three electrical connec- 
tions. Other features include 
three-speed blower control 
with double outlets, and a 
warranty on the parts. 
Thermo King Corp. Min- 
neapolis, Minn. 55420. 


Check tire pressures the 
easy way 

The PiMeter is really a 
dust cap with a built-in tire 
gauge. All readings can be 
made practically without loss 
of air. The device is shock- 
proof and resists heat, cold, 
mud, sand, snow. Cost: $3.50 
each or $12 for four. I. J. 
Bochory Corp., 250 W. 57th 
St., NYC 10019. 
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This is a GM Original: This is a GM Replacement: 
It transmits 20,000 volts It's also the strong, 
but no static. silent type. 


GM Replacements look, act, and are exactly like the original parts that come in 
GM cars and trucks. 


That's worth remembering if you ever have to replace anything as important as 
the spark plug cable—a rugged part that handles over 20,000 volts without making 
static on your radio or on the radios in the vehicles around you. 


Be sure. Always go where they use Genuine GM Parts. They're available just about 
everywhere in GM and United Delco packages. Good parts go with good service. 


GENUINE GENERAL MOTORS PARTS 


v 


g 10474 


a! 
GM CHEVROLET - PONTIAC - OLDSMOBILE United rr 
BUICK - OPEL + CADILLAC- GMC TRUCKS Delco aI 
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SHORT CUTS AND TIPS 


FROM PS READERS 


lbmm FILM REEL 


Float marks spot of first fish strike 


When trolling for school fish, it is helpful to 
know just where the first strike is made. I mark 
the spot with a homemade float-a 16mm film 


How to store left-over roofing cement 


Merely recapping a partly used can of roofing 
cement will not preserve it because air trapped 
in the can causes a heavy skin to form on top 
of the remaining cement. Prevent this by fill- 
ing the can nearly full of water before capping 
it. Do not store where it can freeze. When 
needed again, the cement will be fresh. 

E. DErAnRM, Malone, N.Y. 


Nonclogging rack for drills 


By simply drilling a hole lengthwise through 
the block used as a drill-bit holder (right), you 
can prevent sawdust and dirt from clogging the 
holes that hold the various sizes of drill bits. 
Blowing through the horizontal hole, or run- 
ning a bottle brush through it occasionally, will 
get rid of any accumulated matter. 

Daniet Bousna, Jackson, Mich. 
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reel bolted to a plastic toilet float. About 30 
feet of line and a heavy sinker complete the 
rig. When I hook a fish, I just toss the light- 
weight float unit overboard. 

W. E. Baxzn, Glens Falls, N.Y. 


Rack up knives in wasted space 


A handy place to store bread and meat knives 
is in the small gap between a free-standing 
range and the kitchen counter. This can be 
done by cutting slots in a long piece of X" stock 
and fitting it in the opening with small angle 
irons. Knives stored in the slots are out of the 
way, yet handy to the working area. 

J. A. SPENCE, Pittsburgh. 


Slide-on clamp pads prevent marring 


With removable pads on your C clamps, 
you'll glue with less chance of marring the work. 
Cut grooves in two blocks of wood (left) and 
screw spring-steel strips along the edges of the 
groove. Cut the groove to just the depth of the 
edge of the clamp foot and attach the strips so 
they press against the back of the foot. 

P. LEcoN, Malden, Mass. 


Squeeze bottle makes oil squirter 


Metal machining calls for special cutting oil 
or "milk" to keep cutters and drill bits cool 
and free of chips. A dishwashing detergent bot- 
tle of flexible plastic makes an ideal dispenser 
because it holds more than an ordinary oilcan 
and gives a more enthusiastic squirt. 

K. R. EBELING, Portland, Ore. 
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FREE FROM MASONITE 


How to surround yourself with beauty and comfort 


Want more privacy?... 


E 
ada drew dimension = 
yard 


a convenient windbreak...more attractive landscape? 


Your copy of “Fences” shows how these benefits can be yours. Twenty pictures 
and sketches offer a style show of fences, patio walls and screens. You also get 
important construction hints, learn how easily fences and partitions can be built. 
The secret is Masonite hardboard panels. Example: Masonite X-ninety panels— 
grain free for maximum workability, surface primed to take and hold paint 
beautifully, dent resistant for years of good looks. Or try new Weatherall, 

the general purpose, utility panel for almost any outdoor job. Weatherall 
features a baked-in primer, can actually go unpainted as long as a year. 

More information? Send for “Fences” today. 


MASONITE 


A 


... does it better 


Masonite, X-ninety and Weatherall are registered 
trademarks of Masonite Corporation. 


Masonite Corporation, Dept. PS-7 
Box 777, Chicago, Illinois 60690 


I'd like to know more about fence design and 
Masonite panels for easy construction. 
Send my copy of "Fences." 


Name. 
Address 


City. County. 


State Zip Code. 
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You're cruising the highway smoothly, comfortably in your 
‘Jeep’ Wagoneer. Suddenly —a steep hill. Or slippery pave- 
ment. Or icy, dangerous curves. Just flip one simple lever 
into 4-wheel drive—at any speed—and you hug the road 
with twice the traction of other cars...twice the control, 
twice the safety. You've got confidence you just don’t have 
in any other wagon. In short: a ‘Jeep’ Wagoneer gives you all 
the comfort, riding and handling ease of any fine car. Plus 


ACTRADEHARK GENERAL MOTORS CONPORATION 


the incomparable safety of 'Jeep' 4-wheel drive. In these 
emergencies, it's the world's finest protection for your fam- 
ily...off the road, it's a new world of fun and adventure. 


e. KAISER Jeep CORPORATION 


TOLEDO 1, OHIO 


You've got to drive it to believe it. See your ‘Jeep’ dealer. Check the Yellow Pages. 


Science 


MONTHLY 


Hop in with our 
intrepid reporter 
for a 


DAFFY 
RIDE IN A 
HOT-AIR 
BALLOON 


Ever fly through wispy treetops or call to fishermen while floating in 
the air with no visible means of support? Here's your chance 


Amateur Francis talks with pro- 
fessional Barnes before takeoff. 


By DEVON FRANCIS PHOTOS BY BILL MORRIS 


A. the hour of 6:30 a.m. a few weeks ago, when 
sensible people were still abed, I tramped through an al- 
falfa field on the outskirts of the bucolic textile community 
of Chester, S. C., to take a flight in something I had never 
stepped foot in before. I'd been up in practically every- 
thing else in my lifetime, but this was different. This was a 
hot-air balloon. 

The envelope lay stretched out inert in folds on the 
ground, like a giant sack of meal emptied of its contents. 
Inflated, it would hold 90,000 cubic feet of air. When the 
air was heated, the balloon would be able to tote quite a 
load — 1,800 pounds. 

The owner of the balloon, Tracy Barnes, an aeronaut of 
some distinction, had built it for a transcontinental flight 


JULY 1966 | 41 


Composed? That clicking sound 
from the author's choppers 
told a different story 


he was about to undertake. I would be given 
a preview. This contrivance used no helium 
or hydrogen for lift. It had no engine, no any- 
thing— just hot air generated by propane 
burners. 

Riding on the wind. All that a hot-air bal- 
loon can do is go up or down. Barnes' aircraft, 
in other words, was a "free" balloon, which 
had a disturbingly literal interpretation — 
once aloft, it had to voyage anywhere the 
winds took it. 

The thing we would ride in—the gondola 
—was pretty big itself, a triangular contrap- 
tion measuring nine feet on a side. It lay 
dumped over, its propane burners pointing 
horizontally toward the skirt of the envelope. 
That's the crazy way it is with hot-air bal- 
looning. 

Hot air, of course, is man's oldest tool for 
flight. The Brothers Montgolfier of France 
first demonstrated in 1783 that if you heat a 
bubble of air, thereby reducing its density, it 


Balloon is partly filled at this stage. Air is just warm. 
Apex is in background. If burners should fail in 
flight, envelope becomes in effect a parachute, de- 
scending slower than a standard chute. 


cn a e plies a TY. 


Envelope, limp before filling, is made of Dacron, 
which can withstand heat without damage. It con- 
tains 1,000 square yards, weighs 200 pounds. Fabric 
is acrylic-coated for airtightness. It is flame-resis- 
tant—it will burn under a direct flame but goes out 
when flame is removed. Heat input will carry balloon 
to maximum height of 15,000 feet, Barnes also man- 
ufactures sports balloons selling for $1,800. 


will rise. The hot-air balloon was a fixture in 
county fairs in the early years of this century. 
Today, hot-air balloonists stage time-distance 
races at various meets. The oldest of these is 
a feature of the St. Paul Winter Carnival. 

My pilot, Barnes, was an ex-paratrooper 
and sky diver. He currently holds seven out 
of 10 world altitude records for hydrogen 
balloons, the highest of these more than 
seven miles, 38,700 feet — all set during one 
flight in a tiny plastic gondola. 

If I said that I was perfectly composed on 
this early Wednesday morning, I would be a 
candidate for the Ananias Club. 

“How are conditions?” I asked awkwardly 
of Barnes while his ground crew busied them- 
selves checking the fuel tanks and yanking a 
big fan, fired by a gasoline engine, into life. 

“Fine,” said Barnes, preoccupied. He held 
a wet finger to the wind. “Fine.” 

We couldn't take off if the wind velocity 
exceeded eight miles an hour. Too dangerous. 

Continued 


Hot air begins to lift envelope to vertical and pull up 
gondola. Envelope is 60 feet in diameter when fully 
inflated. Gores, or fabric panels, are 90 feet long. 
Opening at base is 10 feet across. 


Ordinary, attic-type ventilating fan — this one, how- 
ever, gasoline-powered — is used to pour in air to get 
balloon half filled before heat is introduced. Com- 
plete integrity of envelope is not vital to successful 
flight. Barnes has flown under full control with an 
envelope rip 10 feet in diameter. A hot-air-balloon 
pilot's license is the easiest flying ticket available: 
Just make one takeoff and landing. 


PS's valiant passenger — no doubt a little confused 
at this point — manages a wave from gondola as it 
clears the ground. Pilot Barnes is standing non- 
chalantly on edge of one of three “fences” forming 


Portable burner is used for initial heat. This is a view 
of it from inside envelope. Normal temperature in- 
side balloon in flight is 250 degrees. Hottest spot is 
at top. Burners can lift 1,800 pounds of balloon, 
gondola, and passengers at summer outside tem- 
peratures. In frigid air, lifting capacity is almost 
doubled. Burners produce eight million BTUs an 
hour, equal to output of 80 home furnaces. 


enclosure. Sensation, reported Francis, was some- 
thing like going up in an old-fashioned, sort-of-tired 
elevator. He is still nervously mulling over question 
put to him before takeoff: ''Do you carry matches?" 


Twenty-four steel cables—1/16-inch aircraft type— 
like this one (left), snaked through envelope's 
double seams, support gondola. In groups of eight, 
they are secured to gondola top with U bolts (right). 
Fuel costs are low. Nine propane tanks, enough for 
24-hour flight, cost $16.20. Aeronaut watches air 
temperature with instrument in envelope's interior. 


He gave me a sharp second glance. 
“What are you so nervous about?" 

Barnes shot air from the fan into the 
skirt of the balloon. The envelope writhed. 
It began to rise. Barnes ignited a propane 
burner. Heat poured into the balloon's in- 
terior. In no time at all the envelope was 
upright. It pulled the gondola to the verti- 
cal. It tugged at the cables that anchored it 
to the gondola. 

Barnes clambered over the side. 
in," he commanded. 

That took care of my absolutely inflexible 
indecision. I boarded meekly. 

"Do you carry matches?" asked Terry 
Wright, Barnes’ chief engineer, standing 
alongside. 

“Why?” I asked. 

Wright turned away without answering. 

"Does he mean," I asked Barnes, incred- 
ulous, "that the fire may go out?" 

"Hang on," said Barnes crisply to his 
ground crew as he pulled on a cord feeding 
propane to the burners. The burners roared. 

"Okay," said Barnes, releasing the cord. 


“Hop 


The Barneses—Tracy and Brenda—pose for a photo- 
graph. Both hold records in hot-air ballooning. 


Three aluminum plates anchor gondola-supporting 
cables at balloon's top. By contrast, yesteryear's 
hot-air balloons merely had a net slung over en- 
velope to carry aeronaut's basket. Plates also anchor 
three zippers, each 11 feet long, positioned between 
gores. On landing, a rip cord opens zippers to spill 
out the hot air. A spare cord insures against trouble. 


They let go of the gondola. Suddenly we 
were encased in a vast, all-pervading silence. 
We lifted free of the ground, slowly, ma- 
jestically. The ground receded. Faces, look- 
ing up, shrank. Someone yelled, “Wave!” 

I waved, feeling silly. I craned my neck 
around the gondola superstructure and looked 
up through the skirt of the envelope, 70 
feet above. Nothing but air, no visible means 
of support. 

Barnes blasted the burners again, then 
jumped on top of the gondola wall and 
peered at them. 

“Yup,” he announced, “pilot light's still 
lit.” 

Going along with a gag. It finally perco- 
lated through my thick head that these jok- 
ers were giving me the business. That 
figured. None of this was real, anyway. 
Barnes was a Rover Boy. He was Tom 
Swift and His Wonderful Balloon. He was 
Jules Verne, going Around the World in 80 
Days.” 

“Tf the pilot light goes out,” I announced, 
getting into the act, "I've got matches." 

Barnes blasted in some more heat. Then, 
again, that utter silence. We were only a 
couple of hundred feet high. We could hear 
cows moo. Cocks crowed. Birds twittered. 
A roan horse eyed us, snorted, and galloped 
away. We could hear his hoofbeats. A small 
housing development drifted by beneath. 
Barnes beamed. 

“Once, I got stuck 10 feet right over a 
house,” he ruminated. “No wind. Not a 
whisper. Just sat there. Had to ask someone 
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FLIGHT- 


FUEL 


DRAWINGS BY 
RAY PIOCH 


Barnes' transcontinental balloon is 
shown in outline compared with a 
sport balloon of 21,000-cubic-foot 
capacity. Smaller envelope weighs 
only 40 pounds, pilot's basket less 
than that, for easy portage to a 
road if landing is at remote spot. 


ay 


Small maneuvering vents like this 
one aid in up-down control, along 
with burners, by releasing small 
amounts of hot air. They close 
automatically from inside air pres- 
sure when wire that opens them is 
released. Lennox Industries, Co- 
lumbus, Ohio, maker of heating 
and air-conditioning equipment, 
sponsored the long transcontinen- 
tal trip by Barnes. 


to throw me a garden hose so they could 
tow me to a vacant lot to get down.” 

I checked the story out later. It was true. 
Another time he began getting hungry, 
drifting around over Knoxville, and landed 
on the University of Tennessee campus. 

“Hey,” he called to a couple of students, 
“will you hold my balloon for a minute?” 

He ran into the Student Union building, 
got a sandwich and a milk shake “to go,” and 
trotted back. The students were clinging 
dutifully to his gondola. 

“Thanks,” he said, and took off with a 
blast of propane. 

We drifted lower. “No fun, flying high,” 
said Barnes. "Can't see anything." 

Up and down. Hot-air ballooning is simpler 


NAVIGATION 
INSTRUMENTS 


FUEL 
PUN 


ALUMINUM 


= 


ANCHORAGE 


ZIPPER- 
RELEASE CORI “ 
DN 


WEATHER 
CURTAIN (Fae 


UPHOLSTERY 


SEAT-BED BUMPER 


Gondola is made of .019-inch double-walled aluminum with plastic 
foam as sandwich filler. Foam-filled “bumpers” at corners and on 
bottom ease landing jars. Three pods hold three 50-pound propane 
tanks each. Valves permit drawing fuel from any one tank or series. 
For cross-country trips, gondola has direction-determining instru- 
ments, altimeter, rate-of-climb/descent meter, small TV set to 
receive pictorial weather broadcasts, communications radios, radar 
transponder for identification to airways control stations. It has 
no air-speed dial because balloon is always stationary relative to 
wind. Flight direction can be controlled roughly by altitude be- 
cause winds often vary in direction with height. 


than flying on helium or hydrogen. A gas 
balloon has to valve out precious gas to go 
down, off-load ballast to go up. We carried 
no ballast. To go down we valved out a little 
air or waited for the air to cool. To go up, 
we yanked on a fuel cord. 

Below, a yellow school bus cruised along 
a road. Kids leaned out the windows. "Hi, 
Tracy!” they yelled. Barnes is a celebrity in 
Chester. 

A mile off to the left a Jeep raised a tor- 
nado of dust on a dirt road. It was our 
ground crew, chasing us. 

Here was a wispy treetop, right in our 
path. I reached for a pine cone and missed. 
Barnes fed some more heat into his en- 

[ page 166] 
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Here's what Lincoln Futura looked like when it was startling auto-show visitors around the U.S. 


Passengers Get Separate Domes in Double Bubble Lincoln 


BATMAN'S 


Back in 1955, Poputar Science published a picture 
(left) of the brand-new Futura, “most novel of the 
year's dream crop." Its pushbutton controls for 
Turbo-Drive automatic transmission; warning lights 
for fuel, battery, and temperature; and unique rear- 
fender scoops for air conditioning and brake cooling 
aroused much interest. The hand-made Lincoln 
Futura was built at a cost of $250,000. 


BATMOBILE 


Here's the inside story on that 
spectacular car driven by the Caped 
Crusader. It does everything but fly 


hen the Ford Motor Company unveiled 

its Lincoln Futura dream car in 1955, 

little did its imaginative stylists suspect it 
would be the car in Batman’s future. 

The car that now enlivens the hottest TV 
show of the year originated as a $250,000 
Lincoln experimental chassis with a special 
500-hp. supercharged Continental engine. It 
has a 19-foot-long hand-formed steel body, a 
129-inch wheelbase, and weighs 5,500 pounds. 

The experimental car’s twin-bubble plastic 
canopy, rear-fender air scoops for air condi- 
tioning and brake cooling, and pushbutton 
controls created a mighty stir when the vehicle 
was introduced at auto shows around the coun- 
try. Later the Futura starred in the 1956 
movie It Started with a Kiss, sharing top bill- 
ing with Glenn Ford and Debbie Reynolds. 

Its movie days were limited, however, and 
the Futura seemed destined for the same fate 
as many of the stars of the silent screen. Then 
it was bought by George Barris, a Los Angeles 
custom-car specialist who thought he could 
peddle it to a company interested in making a 
science-fiction movie. But it stayed forgotten 
until last fall, when another company hatched 
even more fantastic plans—to put Batman on 
TV. Producer William Dozier asked Barris if 
he could convert the Futura into the Bat- 
mobile. 

oinei 
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Batmobile's steering wheel looks like those in 
planes. Console has arm-powered accelerator. 


Batscope in dashboard above is hooked up to a | 
closed-circuit TV camera for anti-theft control. 


Miniature anti-crime computer gives Batman | 
m — to crook's methods and whereabouts. 


You get power and speed, combined with safety, in these 
hot cars with heavy-duty suspensions and tough brakes 


By JAN P. NORBYE/PS Automotive Editor 


i have just finished test-driving 
three of the hottest cars around: the Dodge 
Charger, the Chevrolet Chevelle SS 396, and 
the Mercury Comet Cyclone GT. They have 
suspensions that give you better control on 
the road than you can get with most standard 
sedans, They have brakes that are fast-acting 
and sure. They have steering that puts you— 
quickly and safely—where you want to be. 

And they have whopping engines: 425 hp. 
for the Charger, 360 for the Chevelle, 335 
for the Comet. 

Too much power? Not for me. As long as 
horsepower is safely mated to car design, I 
want all of it I can get. What I do not want is 
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PHOTOS BY BILL MORRIS 


an unsafe combination: a growling Indy-type 
engine in a car made to take a barbecue-spit 
motor. 

To the skilled driver, extra power means 


Comet understeers firmly and has a tendency to lift 
its inside rear wheel when approaching limit on a 
turn—slowing it down but giving rise to no danger. 


...Ihree Hot Ones You Can Handle 


extra safety: the ability to pass on two-and 
three-lane roads, to merge into expressway 
traffic fast, to accelerate out of trouble. 

Now let’s see how these vehicles are con- 
structed and how they perform. 

First off, they are better balanced than 
most standard sedans. Slowing down in the 
middle of a turn can upset the balance of 
many cars. Using the brakes in a turn can 
lead to complete loss of control. The Comet, 
Charger, and Chevelle were forgiving in such 


Chevelle understeers moderately and has more rub- 
ber on road than the other two cars, giving it a greater 
safety margin for hard cornering or emergencies. 


situations. Even deliberate mistakes could not 
bring them out of control—or even into em- 
ing positions. 

A car’s performance depends on power, 
gearing, and weight. The Charger had the 
most power, but it was unable to outrun the 
Chevelle because of a higher-geared axle and 
about 400 pounds’ extra weight. 

You no doubt know that stoc 
ing 175 m.p.h. or so, have no standard sus- 
pension parts. Springs, axles, knuckles, rods, 

Continued 
Charger understeers slightly when entering curve but 


a heavy throttle foot soon brings the tail out, and 
the car exits in an oversteering attitude. 


m 


Comet had 10-inch drums, 
heavy-duty linings, no 
power assist. In a panic 
stop from 65 m.p.h., this 
car recorded a 0.95-G 
maximum deceleration. A 
1.0-G reading corresponds 
to 32-feet-per-second-per- 
second retardation. The 
car stopped in a straight 
line with no side pull. 


Chevelle had 9.5-inch 
drums and sintered-iron 
linings. Power brakes gave 
same test performance as 
the Comet: 0.95-G retar- 
dation after the usual 
warm-up. Again, there was 
no side pull, and the car 
skidded to a full stop in 
a straight line. Its brakes 
are practically fade-free. 


Charger had disk brakes 
on its front wheels—there's 
no disk-brake option for 
either the Comet or the 
Chevelle. Charger showed 
0.96-G retardation with 
complete braking stability, 
and despite a faster heat 
build-up than the drum- 
brake cars, it needed no 
recovery stops. 


wheels—everything is beefed up. The Char- 
ger, Chevelle, and Comet come with a simpli- 
fied suspension package that improves stabili- 
ty and handling precision. 

The Chevelle SS 396 has 30-percent stiffer 
springs than the regular V-8 Chevelle. The 
Comet GT is a special model with both a 
high-performance engine and heavy-duty 
suspension. The extra cost for the Charger's 
hemihead V-8 ($974) includes bigger tor- 
sion bars at front, an extra leaf in the rear 
springs, recalibrated shock absorbers, and a 
front stabilizer bar. The Comet and the 
Chevelle have reinforced stabilizer bars. 
Special brake linings (mostly sintered iron) 
are automatically fitted on all cars with high- 
performance engines, regardless of make. 
A new $88.20 option came on the Charg- 
ers front wheels: Bendix disk brakes. 

Its worth noting here that a handling 
package could improve the response and sta- 
bility of lower-powered cars, too. In fact, I 
think all cars could be made better with a 
judicious selection of chassis options—which 
have been masquerading in parts catalogues 
as heavy-duty this or that for years. Police 
cars were first to use a full suspension pack- 
age. Though highway patrol cars don’t nec- 
essarily have more power than yours, they 
do have modified suspension systems and 
special brakes for safe handling at all speeds. 

Steering. The Charger and the Chevelle 
had power steering; the Comet did not. The 
Comet, as expected, gave the best road feel, 
but the steering was slow-geared and I can’t 
believe it has to be that hard. The valving 
in the power-steering units on the two other 
cars was set to permit rapid wheel move- 
ment without loss of power assist, and I 
never had a moment’s concern about the 
steering, even during some speedy laps at 
the Bridgehampton race track. The Comet 
and the Chevelle were both stable, with 
about the right amount of understeer and 
little body roll. 

Four-on-the floor transmissions were fitted 
on all three. The Muncie box used on the 
Chevelle gave the easiest and quickest 
shifts; it’s also the least expensive one at 
$105.35. The Comet’s four-speed Ford 
transmission had longer movements and a 
very tricky reverse engagement. Extra 
cost: $184. 

The heavy and extremely robust Dodge 
transmission in the Charger compares with 
the Comet's in ease of operation, but has a 
slightly lower extra cost: $182.88. 

Clutches were smooth and progressive in 
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Hot Comet puts out 335 hp. and revs to 5,000 r.p.m. 
with hydraulic lifters. Valves are bigger than stand- 
ard, and camshaft has higher lift, longer duration. 


Hot Chevelle puts out 360 hp. and revs to 6,000 
r.p.m. with hydraulic lifters. It has a special cam- 
shaft and a single Rochester Quadrajet carburetor. 


Hemihead Charger engine puts out 425 hp. and revs 
to 6,000 r.p.m. The valve lifters are mechanical and 
the engine has two four-barrel Carter carburetors. 


action on all the cars. Pedal pressure was 
highest in the Comet, lowest in the Che- 
velle. 

The ride. These cars have a hard ride. Is 
handling precision more important than ride 
comfort? TIl let you answer that for your- 
self. A soft ride, of course, is not incom- 
patible with higher handling precision. The 
Chevelle had a softer ride than either the 
Charger or Comet, in addition to being 
faster on the track. 

I have a feeling that the Goodyear Blue 
Streaks on the Charger were too small for 
the car—it needs more rubber on the road. 
The tread was only five inches wide against 
5.5 inches on the Firestone Super Sports fit- 
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: MERCURY 
. Comet 

» Cyclone GT 
* DIMENSIONS (inches) 

$ Al Ground clearance ... 6.5 

e A2 Front leg room .. 2. 

. 


A3 Front head room . 
A4 Rear head room 
AS Rear leg room 
A6 Wheelbase 
A7 Overall height 


B1 Overall width .. 
B2 Overall length 8 
B3 Front track ........ 
B4 Rear track .... 
B5 Front-seat width .. 
B6 Rear-seat width .... 


SPECIFICATIONS 
Engine type . 

Bore & stroke .. 
Displacement 
Compression ratio 
Carburetion 
Power (9 r.p.m. .. 
Torque @ r. 
Transmission . 
Axle ratio 
Tire size . 
Steering rati 
Turns (lock-to-lock) ........ 
Turning radius seek 
Brake-swept area ...... 
Curb weight ...... M 
Basic price .. 

Price as tested ... 


@ a 


PERFORMANCE 

6.1 sec. 

3.2 

7.9 

à .h. Oak 

SS 4-mile: elapsed time . ..15.0 
terminal speed . 5.9 m.p. 
Fuel economy (average) .... .12.0 m.p. 


52 | POPULAR SCIENCE 


ted on the Comet and 5.75 inches on the 
General G tires on the Chevelle. I was im- 
pressed with the General tires; they not only 
gave the largest margin of safety on turns 
but stood up better in the brake tests. The 
Comet and Charger tires developed flat 
spots—the Chevelle was unaffected. 

Driving the Charger was a noisy expe- 
rience. The exhaust roar at 6,000 r.p.m. re- 
minded me of a big jet starting off down the 
runway. Even at low r.p.m., in town, the 
noise was often irritating. The Comet was 
relatively quiet, but had nothing like the 
Charger's performance. The great surprise 
was the Chevelle. It sort of reflected the 


Continued on page 167 


CHEVROLET 
Chevelle SS 
396 


DODGE 


230 (2) 2. 22.0 (2) 


425 e 5,000 
490 @ 4,000 
anual 4-speed 
23:1 


. e 

420 Q 3,600 : 
Manual 4-speed .. 
irs o minim 


"268.6 sq. in. 
3,530 Ib. 

$2,776.00 .. 
$3,675.25 . 


5.5 sec. .. 
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Plane downed in Vietnam is recovered by helicopter 


This striking photograph of an air rescue engines and parts of the tail section, which were 
shows an Army Chinook helicopter recovering loaded into two other helicopters; then the 
a two-engine transport shot down in combat  fuselage was hung from a sling and flown 185 
over Vietnam. Crews stripped the transport of miles to a base where it was repaired for action. 


J 


Trailer chapel resembles small country 
church when lowered to ground by jacks. 


Hinged roof lifted and one side lowered 
for pulpit platform, preacher is ready to § 
address congregation seated on outside. 


: 25 feet long and eight feet wide, has a side that 
Chapel goes to migrant farm hands swings down for use as a pulpit. There's a loud- 

A trailer chapel designed to look like a church speaker under the electrically or manually raised 
is used by a Phoenix, Ariz., minister, Rev. D. L. roof. Behind the pulpit are an organ, seats for 
Gabbard, to conduct services for migrant farm a choir, and storage space for 100 chairs for 
workers at their roadside camps. The trailer is | worshippers at the traveling chapel. 
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Because a young doctor turned inventor in the battle to save accident 
and cardiac victims—to bring them back from death itself— 


The “Heart Cart" May 


By HANS FANTEL 


W... she got to the hos- 


pital her heart had stopped. Fifteen min- 
utes before, she had swallowed the wrong 
way and a chunk of beef had jammed in 
her windpipe. After a desperate try to 
cough it up, Sally Kohler had sunk into un- 
consciousness at a drive-in just outside 
Philadelphia. 

While her boyfriend rushed her to the 
hospital, her blood—deprived of replenish- 
ing breath—gradually lost oxygen. Without 
oxygen, her heart faltered. When the car 
swung onto the emergency ramp, Sally was 
dead. 

Ten days later, she jauntily walked out 
of the hospital. 

Sally owes her revival to a remarkable 
new device developed by Dr. Joel Nobel, 
a surgeon at Philadelphia's Pennsylvania 
Hospital. Its purpose—in the words of the 
inventor—is "to stop the process of dying." 

What is death? "We may have to change 
our definition,” says Dr. Nobel, a compact 
man of 3l. "A person is clinically dead 
when his heart and his breath stop. But 
thanks to modern resuscitation methods, he 
needn't necessarily stay dead." 

Sallys case and an encouraging number 
of others have proved that heartbeat and 
breathing can be restored even after com- 


fe 
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Dr. Joel Nobel, 31, as much at home in the machine 
shop as in the operating room, invented cart at 
Pennsylvania Hospital to stop ''process of dying." 
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plete standstill. But it must be done fast. 
Four minutes is the longest span allowable 
between clinical death and revival. Other- 
wise the brain gets damaged by the pro- 
longed lack of oxygen, and the victim, if he 
survives at all, becomes a physical and 
mental cripple. 

Four minutes against a lifetime—a des- 
perate gamble. But as Sally was rushed to 
the hospital, a phone call from the drive-in 
alerted the emergency-room staff, and Dr. 
Nobel's life-saving gadget was waiting for 
her right at the ambulance entrance. With- 
in 29 seconds after arrival, she was hooked 
up to the revival ma- 
chine. 

Basically the ma- 
chine is a cart 
equipped with every 
conceivable sort of 
life-saving aid. The 
patient is placed on 
top, and the various 
instruments immedi- 
ately team up in a 
massive effort to pull 
the dead or dying 
body back to life. 

As soon as Sally 
was stretched on the 
cart, a nurse stuck a tube down her wind- 
pipe. A powerful pump sucked the mis- 
placed bite of beef from her throat. 
Immediately after, an automatic respirator 
started to flush Sallys exhausted lungs 
with oxygen in a regular breathing se- 
quence. 

Simultaneously, a pneumatic plunger 
rammed Sally’s chest. Powerful, precisely 
timed thrusts on her breastbone forced her 
heart into a rhythmic beat. The blood, 
which for a few minutes had been 
stagnant in her veins, again began coursing 
through her body, picking up oxygen from 
her force-fed lungs and distributing it to 
her organs. 

Meanwhile, three electrode leads were 
recording her heart condition on an oscillo- 
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scope. The screen showed that her heart— 
despite the chest compressor—had no pow- 
er of its own. The electric pulses that trig- 
ger heart action were entirely lacking—a 
condition called cardiac standstill, usually 
the prelude to death. 

Into the shadow of death. But the cart is 
equipped even for this extremity. Two 
pacemaker electrodes applied to the skin 
over the heart soon were sparking Sally's 
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Here's the heart cart—a 
mobile life-support system 
that can help bring the dead 
back to life, if treatment of 
the victim is started within 
four minutes after he dies. 


heart back into action. To augment the 
effect of the electric stimulator, an intern 
cut into Sally's arm and inserted a plastic 
tube that sluiced a solution into her veins 
to stimulate the heart and counteract the 
paralyzing poisons of decay that had begun 
to form in her body during its brief sojourn 

in death. 
The machine, in effect, was simulating 
Continued 
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It takes split-second teamwork to bring the dead back to life in four 


As patient “dies,” specially trained heart-cart crew 
swings into action. Patient is lifted aboard and in 
seconds life-saving procedure is under way. 


life in Sallys body. After 22 tense min- 
utes, the electronic monitors built into the 
cart at last registered a response. Sally's 
"dead" body "remembered" its reflexes af- 
ter the long prompting by the machine. 
Her heart once more started beating on its 
own. The brain centers controlling breath- 
ing once more commanded her chest mus- 
cles to expand and contract. Gradually, 
pulsing, breathing life again entered into 
her. 

The current model of Dr. Nobel's cart 
is designed for hospitals. But the neuro- 
surgeon is working on a stripped-down 
lightweight version to be carried as a de- 
tachable pod on a helicopter. Battle casu- 
alties will be first to benefit, but Dr. Nobel 
also expects the airborne survival machine 
to be used for quickly reaching accident 
victims on crowded highways. It will fit 
into a road ambulance, too, facilitating air- 
to-ground or ground-to-air transfer of the 
injured without a moment's loss of the ma- 
chine's revival functions. 

"Speed is the key to survival" says Dr. 
Nobel. "We must get the equipment to the 
victim before he is irrevocably dead." 

Death—the highwayman. In many high- 
way deaths, explains Dr. Nobel, bodily 
damage as such is not fatal. Unless the 
head is crushed or major organs destroyed, 
persons now left for dead may really be 
good candidates for revival. 

*With proper ambulance equipment in 
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External heart massager begins rhythmic effort to 
restore victim's heartbeat while electrodes are being 
attached to monitor the expected body responses. 


the hands of well-trained crews," says Dr. 
Nobel, *many deaths might be preventable. 
The cart would provide breathing, heart 
action, and fluid replacement to keep all 
vital functions going until the damage is re- 
paired by the surgeon at the hospital." 

Though the revival of a dead person is 
always a dramatic event, most cases are 
not spectacular. Most persons revived by 
the cart have suffered heart attacks. They 
"died" right in the hospital and owe their 
revival mainly to the fact that the cart 
reached them within less than four minutes 
after their hearts had stopped. 

Of every 100 persons admitted to U.S. 
hospitals after a coronary heart attack, 25 
to 30 percent will die during their hospital 
stay from a secondary attack. About 18 
percent die within 72 hours after reaching 
a hospital Resuscitation techniques could 
keep alive 40 percent of them if the rou- 
tine were quick and competent. 

That's a big if. Dr. Nobel recalls several 
cases where a dead patient could not be 
revived simply because doctors, nurses, and 
technicians stumbled all over each other in 
the excitement. 

The cart is designed to rule out mistakes 
and minimize confusion. "It's an assembly 
jig for work on the patient," explains Dr. 
Nobel. "All necessary equipment is at hand 
and grouped around the patient in logical 
order. And it keeps the staff from getting 
in each others way. Without the cart, it 


minutes—or less—with the aid of the life-saving heart cart 


Tube is placed down throat of patient to feed oxygen 
directly into the lungs, and intravenous solutions are 
administered to stimulate the heart into action. 


takes a hospital emergency team of six to 
eight to do all the necessary jobs. The cart 
cuts down the staff to three." 

Modern revival methods were introduced 
in 1960 when Dr. James R. Jude and Dr. 
William Kouwenhoven of Johns Hopkins 
Medical School found they could pump 
stopped hearts without opening the chest. 
They stretched out a patient on a hard sur- 
face, tilted the head back for easier breath- 
ing, and pushed on the breastbone—hard 
and slow—about once per second with a 
force of about 75 pounds. The big advan- 
tage was that external heart massage of this 
sort could be entrusted to laymen in an 
emergency. Soon the two doctors were 
teaching external heart massage along with 
mouth-to-mouth breathing to members of 
the Baltimore Fire Department. 

News of this spread quickly. Commit- 
tees throughout the country began training 
their police, firemen, ambulance crews, 
even their Boy Scouts, in external heart 
massage and artificial respiration. 

Nobody knows how many lives they saved. 
Certainly they kept alive thousands near 
the point of death. Rarely, however, can 
these simple methods alone revive a per- 
son after death has occurred. The cart can, 
because it combines and coordinates all 
available techniques. 

The nerveless machine. Dr. Nobel stresses 
the advantage of mechanized massage and 
respiration over manual methods. "Even 


Patient is wheeled into operating room, under con- 
tinuing treatment. The heart cart is a self-contained 
operating table, so patient need not be moved. 


doctors can muff the job in emergencies,” 
he says. "I've seen excited interns pushing 
on the chest too fast, squeezing the blood 
out of the heart without giving it a chance 
to return. Or they don't push hard enough; 
they're afraid of hurting the patient. They 
forget he's dead already. After all, a cracked 
rib isn't much of a price to pay for a re- 
gained life." 

So far, only a few carts have been built, 
but they've racked up an impressive rec- 
ord of lives saved. The next project is a 
hospital-wide alarm system to get the cart 
into action in the shortest possible time. 
The aim is simultaneous mobilization of 
communications, personnel, and equipment. 
Dr. Nobel is presently working with Ameri- 
can Telephone and Telegraph to put such a 
system in operation. 

Dr. Nobel thoroughly enjoys the me- 
chanical part of his job. As much at home 
in a machine shop as in the operating 
room, he did much of the construction work 
on the prototype cart. “If more medical 
schools could afford the time to teach stu- 
dents how to use a lathe," he grumbles, 
"we'd have better medical equipment." 

He is now mapping out new research in 
life-saving methods. "It's the ancient 
struggle of the doctor against death,” he 
says. “We still do not know the limits of 
what is possible, but now, for the first time, 
we are carrying the fight into Death’s 
own territory.” u: 
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FLOATING STROKE 


TRAVEL STROKE 
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Here's how you can use the body's natural buoyancy to 
stay afloat—even in rough water—with almost no effort 


You Afloat Till Help Comes 


the water (4). Go limp as in step number one (5). 
When you need to breathe, shift into step number 
2 and so on. A few rounds of practice should al- 
low you to follow the drownproofing method 
smoothly and efficiently. 

Developed almost 20 years ago by the late Fred 
Lanoue, former head swimming coach at Georgia 
Institute of Technology, drownproofing is foolproot 
except for a few people who tend to sink in water; 
they must use the travel stroke to stay afloat. 


DRAWINGS BY DANA RASMUSSEN 


4 5 


of your brow (4). Open your legs from the crouch 
to the scissor position (5). This brings you to the 
position shown as step 2 of the floating stroke. 

Carry through the breathing procedure outlined 
for the floating stroke. The advantage of the travel 
stroke is that—unlike the usual strokes—it requires 
minimum exertion and can be stopped at any point 
to allow the swimmer to simply rest and breathe. 
Even swimmers suffering from cramps or other i 
juries can use the travel stroke to reach safety. 


By REAGH C. WETMORE 


Swimming coach, Phillips Academy, Andover, Mass.; 
instructor on drownproofing, Peace Corps. 


N: long ago, a flight to the West Indies 
crashed in the Caribbean Sea. Before 
the plane wreck sank, one woman managed 
to crawl out of a window and into the water. 
She had neither life jacket nor floating 
wreckage to cling to. Yet she was still alive 
20 hours later when rescuers spotted her. 

The woman survived not because she was 
a good swimmer, but because of a revolu- 
tionary development in water safety called 
drownproofing. Using the technique, even 
a fully clothed nonswimmer can keep from 
drowning for at least 24 hours in rough 
water. 

Drownproofing sidesteps the two main 
causes of water deaths: panic and exhaus- 
tion. When a crisis confronts a swimmer— 
a cramp, a fall into deep water, a strong 
current toward open sea—reason is often 
blotted out by fear. The drownproofing 
method avoids exhaustion by taking advan- 
tage of the body’s natural buoyancy. There 
is no reason to panic, since a steady supply 
of air is assured. 

If a swimmer takes a deep breath and 
adopts a crouch position—body angled for- 
ward at waist, arms and legs hanging loose- 
ly, head bent toward chest—his natural 
buoyancy will do the work of holding him 
at or near the waters surface. Most im- 
portant, staying near air requires no effort. 

A series of strokes, designed to use up 
the least possible amount of energy, enable 
him to raise his head briefly every six sec- 
onds or so and inhale a fresh lungful of air. 
Just one limb can be thrust downward with 
enough force to enable the swimmer to 
raise his head. 

A modification of the stroke enables a 
swimmer in bad shape to reach a nearby 
boat, float, or body of land by moving for- 
ward at about a mile an hour. 

Part of drownproofing's growing accep- 
tance—it's now taught by the Peace Corps— 
is that anybody can learn whether or not 
he can swim. 
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Diving in a bubble: Dr. William B. McLean and colleagues of the U.S. Naval Ordnance Station at 


Low-Cost Glass-Bubble | 


From the amazing discovery that 
glass spheres get stronger as 
they go deeper comes a new craft 
for undersea pleasure cruising 


By W. STEVENSON BACON 
DRAWINGS BY RAY PIOCH 


D... the thought of exploring the under- 
sea depths fascinate you? Then here’s news: 
If development work now under way is 
successful, as appears likely, it will soon be 
possible for you to own a revolutionary low- 
cost glass-bubble submarine that can dive 
to the ocean floor. It will cost about the 
same as a small cabin cruiser, and you'll 
handle it the same way, trailering it down 
the highway and launching it at a conve- 
nient spot. 

The glass-sphere cabin is on a hinge like 
a clamshell: You open it and climb in. In- 
side, you and your partner lower yourselves 
into comfortable, molded bucket seats, lock 
the clamshell, and cruise on the surface to 
deeper water. A flick of the wrist starts the 
pontoons flooding, and slowly, gently, the 
dive begins. 

Down to a depth of 140 feet, you'll en- 
joy sights on equal terms with the fish: the 
bizarre varieties of plant and animal life, 
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sunlight streaking down through the water. 
If you've brought a movie camera along, 
you shoot through the sides of the sub, re- 
cording sights few people have ever seen. 

Gradually, the water becomes darker as 
you go deeper, till suddenly you find 
yourself surrounded by a layer of weirdly 
glowing plankton. At 900 feet, there is only 
a pale glow of light, and you switch on the 
pontoon lights. If your vessel is equipped 
with a "slurp" gun, you may choose to col- 
lect specimens of marine life; the gun 
sucks them in and deposits them in a con- 
tainer. 

If you have ventured out into the ocean 
beyond the continental shelf, you may want 
to go even deeper, exploring the volcanoes, 
mountain ranges, and plains found between 
9,000 and 20,000 feet. 

Incredible? Yes, it is. But such a craft 
is now on the drawing boards, and is being 
supported as part of the U.S. Navy Deep 
Submergence Program. And, at the Navy's 
China Lake, Calif., Ordnance Test Station, 
a group of dedicated men are already adapt- 
ing the plans and ideas to a civilian model. 

And what a craft it will be! Because it 
will be made of glass, it will be the safest, 
most economical submersible (under 
$10,000) ever constructed. Transparent, it 
will offer its two occupants the most spec- 
tacular, fascinating panorama of the ocean 
ever seen. 


China Lake, Calif., water-test a 56-inch Plexiglas prototype of two-man submarine cabin. 


Sub for Undersea Adventure 


How it began. Although the idea of using 
glass for submarines has cropped up a 
number of times, the practical concept, if 
it had a beginning, began with H. A. Per- 
ry of the suburban-Washington U.S. Naval 
Ordnance Laboratory. In 1963, Perry pub- 
lished a paper on “Feasibility of Transpar- 
ent Hulls for Deep-Running Vehicles." In 


Simple construction makes it possible to build glass 
sub for well under $10,000. The two fiberglass pon- 
toons, open to the sea, contain all machinery except 
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simple language, his theory was this: Glass 
owes its reputation for fragility to its poor 
fracture resistance under tension. This lack 
of fracture resistance is due to tiny surface 
flaws in the glass. 

But the resistance of glass to compres- 
sion, which determines the strength of a 
glass hull under pressure, Perry argued, is so 

Continued 


photoelectric control box for signaling through glass 
hull and life-support system. In an emergency, the 
glass sphere can be released to float to the surface. 
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Glass, much lighter and stronger than titanium or steel, will make 


great that it is almost impossible to mea- 
sure. What's more, under the enormous, 
crushing pressures at the bottom of the 
ocean (over 500 atmospheres, or 16,000 
pounds per square inch), the strength of a 
glass-hulled submarine would increase. 

Remember the simple high-school experi- 
ment? Fill a glass bottle with water, care- 
fully eliminating all the air bubbles, and 
you can drive nails with it. 

It was this amazing strength of glass un- 
der compression, added to its extra bending 
strength under pressure, that prompted 
Perry and Dr. John P. Craven, Chief Sci- 
entist of the Navy's Special Project Office, 
to urge the Navy to make actual under- 
water tests. In March, 1964, the go-ahead 
was given, and the stage was set. 

The test program. On board the USNS 
Gillis, cruising over the Puerto Rico trench 
off San Juan, are model glass spheres, 10 
inches in diameter and .36 inches thick. 
They are to be subjected to the violent ex- 
plosive force of a one-pound charge of pen- 
tolite at underwater depths of 300, 7,200, 
14,500, and 22,000 feet. 

The test setup is simple. A steel pipe 
20 feet long slides up and down a cable an- 
chored far down in the deep water of the 
trench. A pentolite charge will be fastened 
to the top of the pipe and a glass sphere, 
held in a net, to the bottom. If glass be- 
comes stronger as the ocean presses against 
it, as Perry maintains, it will become more 
and more difficult to break the spheres as 
the tests move deeper. 

The first spheres are lowered 300 feet 
into the ocean with the pentolite 20 feet 
away at the top of the pipe. The explosion 
shakes the ship with sledge-hammer force, 
yet the glass spheres remain unbroken un- 
til the pentolite charge is moved down the 
pipe two feet closer. 

At the next depth, 7.200 feet, the glass 
should begin to show the “depth-harden- 
ing effect." The rig descends. The explo- 
sion, a muffled thud at this depth, is heard, 
and the sphere hauled up. No damage 
with the charge 20 feet away. 

The distance between charge and sphere 
is decreased in two-foot steps until the 
explosive charge is a mere 5% feet away. At 
that point, a glass model finally cracks. 
Perry grins happily. The thin glass sphere 
has been strengthened tremendously by be- 
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First of the big glass bubbles: Corning 44-inch hemi- 
sphere (slightly smaller than the 56-inch units now 
being cast) is placed in an asbestos-lined annealing 
oven. Annealing eliminates internal strains. 


ing lowered to 7,200 feet and can with- 
stand over 13,000 pounds per square inch— 
the pressure of the sea plus that of the ex- 
plosive shock wave. Add a protective coat 
of transparent plastic, and vou have the 
perfect material for a submarine. 

The Deep Jeep man. It is Dr. William B. 
McLean, however, who deserves the cred- 
it for putting Navy ideas to work in build- 
ing a civilian sub. As technical director of 
the Navy's China Lake installation, he did 
much to make Deep Jeep, the Navy's steel- 
hulled submersible, a success [see PS, Aug, 
'64]. Deep Jeep pioneered many ideas be- 
ing used in the first glass submarine. 

Famed as the physicist who developed 
the Sidewinder air-to-air missile, McLean 
was awarded the 1965 Rockefeller Public 
Service Award for Science, Technology and 
Engineering. The prize money, $10,000, is 
being devoted to adapting Navy research to 
the glass sub. 


this submarine the safest deep-diving craft ever constructed 


LOCK APPLIED 
TO INSIDE 


HIGH:STRENGTH STEEL RINGS 
AROUND CIRCUMFERENCE OF HULL 


Sub's transparent cabin contains photoelectric con- 
trol box (top), and scrubber unit for removing ex- 
cess CO, and moisture (fan inside unit circulates 
air). The joint between the two hemispheres will be 


"Td like to explore the ocean myself,” 
says McLean, who is deeply interested in 
underwater research and is a scuba hobby- 
ist. “The purpose of the glass submersible 
is to make it possible for small institutions 
and even private individuals to take part in 
opening up a new frontier—the sea.” 

Building the sub. In the glass submersi- 
ble now under way—a wet mockup will be 
in the water this summer—all the equip- 
ment and machinery, except for the life- 
support system, will be in the two 16-foot 
fiberglass pontoons. Cross members will 
support the 56-inch-diameter sphere. 

Since no electrical leads, rods, or other 
devices can be inserted through the 1%- 
inch-thick glass hull-to do so would weak- 
en it-the sub will be controlled by photo- 
electric cells mounted outside the sphere 
and activated from inside bv shining a 
flashlight on them or by turning simple 
disks to shade them from reflected light. 


made of steel or titanium, sealed with rubber O-ring 
and locked with a clamp from the inside. Also in- 
cluded will be floor-mounted bucket seats, a small 
oxygen tank, radio, cameras, and other gear. 


The most likely type of propulsion units 
are reversible axial-low pumps. These are 
actually hollow-shaft, three-phase AC elec- 
tric motors and pumps combined. Con- 
structed with their field windings potted in 
a plastic compound, the pumps are lubri- 
cated by sea water pushed through them by 
vanes in the hollow shafts. 

Two pumps, one at the end of each pon- 
toon, are mounted in tunnels. Rated at five 
hp. they will push the sub through the 
water at three knots or better. Four other 
one-hp. pumps, mounted in the sides of the 
pontoons and in the extreme front and back 
cross members, are "thrusters," designed 
for steering sideways or up and down. 

Power for the pumps will be supplied by 
heavy six- or 12-volt lead-acid batteries 
mounted on tracks in the pontoons' tops. 
Here, the team led by Dr. McLean bor- 
rowed an idea from Deep Jeep. As in that 

Continued 
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Glass-hull subs will open up a spectacular view of the ocean 


— 


Glass spheres were lowered into the ocean and sub- 
jected to violent blasts to prove H. A. Perry's theory: 
The strength of glass increases with depth. Above, 
glass model hangs from steel-pipe test rig. 


vehicle, the batteries will be topped with a 
protective coating of oil and will simply be 
left open to ambient pressure of the sea, 
eliminating heavy battery cases. 

Why mount the batteries on tracks? The 
batteries are the heaviest weights aboard 
the vessel; by gently nudging them back 
and forth with a motor-driven lead screw, 
it will be possible to keep the sub in per- 
fect trim. In an emergency, they can be 
dumped so the vessel can rise. 

Casting the hulls. How do you go about 
casting the thick, heavy, glass hemispheres 
the sub needs? It's a complicated problem, 
but it's being solved by the Corning Glass 
Works, Corning, N.Y., which recently de- 
livered the first 56-inch spheres. 

In the Corning process, molten glass 
from a furnace is collected in an accumula- 
tor. A gate is opened, and an enormous 
glob of glass flows into a huge bowl-shaped 
mold. The mold is the spinning type, driv- 
en by an electric motor. As the mold spins, 
centrifugal force spreads the glass evenly 
and thinly upward like glowing lava to 
create a perfectly shaped hemisphere. 
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Ballast, buoyancy, and trim. Buoyancy is 
a tricky problem in a sub—it might be com- 
pared with keeping your balance on a 
tightrope without the tightrope. Riding 
smoothly on the surface of the water, the 
glass sub will have its pontoons closed to 
the sea, its heavy ballast for submerging 
(200 pounds of concrete blocks or stones) 
stacked in a container in front of the sphere. 

To submerge, the pontoons are flooded 
(ducts in the center of a pipe between the 
two pontoons insure that they fill at an 
equal rate to keep the sub trim), and the 
vessel begins its descent. On the bottom, 
the ballast is dumped by a mechanical 
scoop. With the pontoons flooded, the 
craft is now neutrally buoyant, and hovers 
over the ocean bottom: 

To return to the surface, a small packet 
of gas-generating chemicals is released in 
each pontoon, driving out the water and 
making the craft positively buoyant. A sim- 
ple safety feature will make the glass sub 
the safest submersible ever designed. In 
case batteries or water cannot be unloaded 
to provide buoyancy, a simple device will 
release the lightweight glass sphere from the 
pontoon structure. 

The problem of keeping the occupants of 
a small, closed capsule alive over long peri- 
ods of time has been successfully solved; 
“scrubbing” systems are now available that 
remove the excess moisture and carbon di- 
oxide and replace the lost oxygen—whether 
it's in a spacecraft or a submarine. Basical- 
ly, the glass sub will use the same scrubber 
as Deep Jeep—containers of lithium chlo- 
ride to remove CO: and silica gel to re- 
move moisture. A small oxygen tank will 
replace lost oxygen. 

At $1 to $3 a pound, a glass hull costs a 
tiny fraction of a much weaker steel or 
titanium hull. Glass is light in weight and 
provides its own buoyancy—an important 
point, as bathyscaphes such as the Navy's 
Trieste require large gasoline-filled "bal- 
loons" to float them back to the surface. 

Finally, glass subs offer the ultimate in 
visibilitv. To date, we have had only 
tantalizing glimpses of the ocean depths 
through tiny, cloudy windows built into the 
enormously weightv hulls of bathyscaphes 
or deep-diving subs. Glass subs will give 
underwater explorers a full, 360-degree 
view of the ocean depths—the first real view 
we have ever had. us 


DEM PICTURE NEWS 


Ducted rotors make helicopter a real flying saucer 


It weighs 300 pounds and is four feet high. Prof. 
Paul Moller has flown the craft a few feet off 
the ground, and is building another designed to 
fly at 5,000 feet. He hopes to have that one 
mass-produced for about $4,000. 


This flying saucer was built by a 29-year-old 
aerodynamics professor at the University of 
California. It flies on two cut-down props 


driven by 72-hp. engines. Aluminum sheeting 
and doped fabric cover the steel-tubing frame. 


Trident's five-horse motor has toothed-belt drive. 


Two lightweight motors drive Scamp's rear wheels. 


Battery-run minicars may cure London's rush-hour traffic ills 


Sponsored by Britain's Electricity Council, 
these tiny cars may help solve London's grow- 
ing traffic problem. Peel Engineering's Trident 
(left) is six feet long, has a battery-run five-hp. 
motor, 35-m.p.h. top speed, and 40-mile range. 
Scottish Aviation's seven-foot Scamp (right) 


turns in a 16%-foot circle, has two-seat fiber- 
glass body, weighs 1,000 pounds, cruises at 30 
m.p.h. Cost to run either is a half-cent a mile. 
Batteries recharge overnight. Used by com- 
muters, the little cars would reduce city traffic 
jams and eliminate fumes. 
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You'll spot some new names: 
Cougar and Camaro—or 
Caramout. You'll see a 
front-drive Cadillac Eldorado. 
You'll be eyeing all-new 
T-birds and Imperials. And 
you're in for some surprises 
from Rambler, Pontiac, 

and Chevrolet 


Cadillac's front-drive Eldorado will come in only one 


What the '67 Cars 


AN EXCLUSIVE PS STAFF REPORT 


Tus and a half years ago Ford hit the 
jackpot with a low-priced car that had a 
long snout and a short rear deck. It was 
called the Mustang. For 1967, the rever- 
berations of the astonishing popularity of 
this vehicle are still echoing through Detroit. 
The idea is busting out all over. All-new 
models to be introduced this fall will have 
that long hood and bobbed-tail look: 
Chevy will have its Camaro (or Caramout, 
or make your own guess—the early code 
name was Panther) to face the Mustang. 
Lincoln-Mercury will have its Cougar, 
based on the Mustang concept but bigger 


than the Mustang and more luxurious. 

Ford is renovating its Thunderbird to fit 
the times. 

Chrysler-Plymouth is revamping its Bar- 
racuda. 

And in the money's-no-object class, Cad- 
illac's front-drive Eldorado is following in 
the tire tracks of Olds' Toronado. 

Perhaps the most prominent superficial 
styling gimmicks on all the '67 cars, whether 
they are coming on the scene completely 
new or as retreads, will be in the headlamp 
and tail-light treatment. 

Before we get into the cars that are com- 
pletely new, inside and out, let's take a look 
at the engineering changes. They're big. 

€ Pontiac gets a new 448-cu.-in. light- 
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Chevrolet's answer to the Mustang, whatever its name, will come out as a separate line for 


body style: six-seater two-door hardtop. Rear-seat passengers will enjoy high degree of privacy. 


Will Really Be Like 


weight cast-iron V-8 to replace the 421-cu.- 
in. unit. 

€ Buick gets a 430-cu.-in. lightweight 
cast-iron V-8 to replace the 425-cu.-in. 
engine. 

€ Rambler gets a 343-cu.-in. V-8 in ad- 
dition to the new 290-cu.-in. V-8. 

€ Chrysler's Imperial switches from sep- 
arate-frame to unit construction. 

€ Thunderbird drops unit construction 
and gets a new body on a Mercury frame. 

€ Disk brakes will be standard equip- 
ment on several full-size cars from the Ford 
Motor Co. and Chrysler Corp., and will be- 
come optional on some GM cars. 

€ Dual master cylinders will be standard 
across the board. 


€ GM and American Motors will stan- 
dardize collapsible steering columns. 

€ Cadillac's variable-ratio steering gear 
will become optional on some Buick, Olds, 
and Pontiac models. 

@ Tilt-and-telescope steering wheels will 
spread further down the range, becoming 
optional for Pontiacs GTO, Olds’ 4-4-2, 
Buick’s Skylark GS, and the Chevelle 
SS 396. 

€ Chrysler's 440-cu.-in. wedge-head V-8 
may supplant the 426-cu.-in. “street hemi” 
in Plymouth Belvedere and Dodge Coronet. 

€ Mercury’s “wrist-twist” steering system 
may reach production during the '67 model 
run. 

€ Wide-rim wheels and high-speed tires 

Continued 


1967. Here, the hardtop coupe has just passed the convertible. A fastback may be added later. 
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will be optional on all high-performance 
models for 1967. 

Now for those all-new automobiles: 

Cadillac Eldorado. The engine is not a 
V-12; its not even an overhead-cam V-8. 
It's a souped-up version of Cadillac’s stan- 
dard 429-cu.-in. power plant with about 
375 hp. The front-drive setup is much like 
the Toronado's, but the transmission will 
have different shift points and the final drive 
ratio will differ. The Caddy uses a new 
type of constant-velocity universal joint, and 
the springs are softer than the Toronado's. 

The Eldorado's underbody is the same as 
that of the Toronado and Buick Riviera, but 
the outer skin is pure Cadillac. Wheelbase 
is the same, at 119 inches, but the Caddy's 
overall length is about 225 inches against 
the Toro's 211. 

Cadillac plans to build about 25,000 
front-drive cars during the first year, and 
the delivered price, with the usual extras 
Cadillac buyers demand, will be right up at 
the $7,000 level. 

Mercury Cougar. Much of the Mustang's 
basic design has been carried over into 
Mercury's new car for the sporty market. 
But the car is bigger and more luxurious 
than its cousin. Wheelbase is set for at 
least 111 inches—three up on the Mustang. 
Cougar will not offer a six-cylinder engine, 
but comes with V-8s up to 390 cu. in. 
Slated price: about $100 above Mustang. 

Headlights, hidden behind the grille, 
pivot into operating position. At the rear, 
a similar grille about half the height runs 
the width of the car. Six tail lights hidden 
behind it—three to a side—operate sequen- 
tially when the turn signal is used. At first, 
the Cougar will be strictly a two-door hard- 
top, but a sweet-looking fastback is in the 
works and will probably be out as a half- 
year model in January. Suspension, steer- 
ing, brakes, transmission, and optional extras 
will be adapted from Mustang and Comet 


GM styling stresses bulging hips, breaks out with many startling headlamp 


Chevrolet Impala two-door hardtop 
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components with considerable freedom. 

Plymouth Barracuda. The Barracuda will 
get entirely new and individual styling, and 
will add a two-door hardtop and convertible 
to go with its fastback, matching the Mus- 
tang model for model. Engine and trans- 
mission options will remain much the same, 
but the car will no longer look like a swing- 
ing sister of the Valiant. The 106-inch 
wheelbase will be stretched at least two 
inches, perhaps going to 110. 

Ford Thunderbird. The Bird will move 
up in length, interior room, and wheelbase, 
as Ford's "personal" car moves to meet the 
challenge of Riviera, Toronado, and Eldo- 
rado. Four inches will be added to the 
wheelbase and there'll be a four-door model 
for the first time. (The convertible won't 
appear next fall, but may come later in the 
year.) Other added goodies—flow-through 
ventilation, hidden headlights, single-piece 
front-door glass, as well as increased power 
from a 428-cu.-in. engine. Suspension will 
be coil springs all around. 

Chevrolet Camaro or Caramout. We've 
called this one the Panther up to now [see 
PS, Dec. '65], but there are hints of a re- 
christening. Since Chevy favors names be- 
ginning with C, Cheetah, Catamount, and 
even Cougar (Ford Motor take note) have 
been suggested. 

Now we hear that the new Chevy sporty 
car will be called Camaro or Caramout 
(ka-ra-moot). The final decision will be 
made just before introduction time. Don't 
look them up in the dictionary. Like Toro- 
nado, they aren't listed. 

The car will be built as a two-door hard- 
top and a convertible, with later, perhaps, 
a fastback. It will have the long-hood, short- 
deck look Mustang capitalized on. Most of 
its mechanical components will be borrowed 
from existing hardware on Chevy II. En- 
gines will start with a six and go up to a 
327 V-8. There are three series: SS, RS, 


Chevelle four-door sedan 


The Ford Motor Company intensifies its challenge to General Motors 


Mercury Montclair four-door sedan 


and RS 335. Wheelbase is set at 108 inches. 
Prices will be close to Mustang, model for 
model. 

Under the front lip of the cars long, 
sloping hood, the grille is "blacked out" like 
the background of Ford's Mustang. Single 
headlights are at the extreme ends of the 
grille with parking lights adjacent to them, 
toward center. Full wheel cutouts are fea- 
tured. Unlike most of the new cars, this 


Ford Thunderbird four-door sedan 


one will have front-door vent windows. 
What else is new from Chevrolet? Stan- 
dard Chevrolets will get all-new sheet met- 
al, but will still have that all-Chevy look. 
Wagons will come in with a two-way rear 
gate just like Ford's. No new V-8 engines 
are in the works, but a six-cylinder special 
may be ready for the fall. GM's Turbo- 
Hydramatic automatic transmission will be 
adopted as Powerglide is phased out com- 
Continued 


treatments, but shows continuity of '66 themes 
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Pontiac Bonneville four-door hardtop 


Pontiac Catalina four-door sedan 
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Chrysler Newport four-door hardtop 


Imperial four-door hardtop 


pletely. Chevy II, all new for '66, will get 
a facelift. Corvair will be little changed. 
waiting a drastic “image” change in 1968. 
Its seven models will be cut to three or four. 

Inside story at Pontiac. All-new sheet 
metal is ready for the big cars, with Bonne- 
ville and Grand Prix sharing a 123-inch 
wheelbase for the first time. Tempest will 
up the horsepower of its overhead-cam six, 
but body lines will be little changed. 

At Oldsmobile and Buick. The big Olds 
88s and 98s will carry a grille partially 
split at center by a sheet-metal extension of 
the hood, drooping over the front of the 
car. The F-85 will have a more conserva- 
tive look. Toronado will get a facelift, front 
and rear. Those “eyelids” just above the 
headlight panels will go; more brightwork 
will be added to the rear end. Since Buick 
shares its basic bodies with Oldsmobile, 
Olds changes apply to Buick also. 

It's all change at American Motors. All 
Ramblers will be restyled—the first total 
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Three surprises from Chrysler Corporation 


changeover in AM’s history. The 
cars will be lower, with sloping 
roof and fender lines, for a longer, 
leaner look. You'll note a strong 
resemblance to the '66 Chevrolet. 

The Marlin will be bigger. Pre- 
viously built on the Classic wheel- 
base (112 inches), the Marlin for 
'67 will be based on the Ambassa- 
dor. Next years Ambassador will 
have its wheelbase stretched from 
116 to 118 inches, its body wid- 
ened by two inches. For the first 
time, overall length will exceed 200 
inches. The Classic nameplate may 
be dropped. 

What's Ford up to? The Mus- 
tang will get new sheet metal, mak- 
ing it look rounder and squatter. 
It will have the Falcon's front and 
rear suspension with wider track 
and higher roll stiffness. 

The Mustang fastback has a 
startlingly slick look. The roof line 
is straighter and carries right down 
to the rear bumper. The big Fords 
and Mercurys have new sheet met- 
al, too, but show little obvious 
change. The big news is a special 
two-door hardtop Ford. Its roof 
line slopes to the middle of the 
deck lid before flowing into the 
belt line. The roof has a concave 
line from the top of the rear win- 
dow to the spot where it flows into 
the deck. Mercury will add a higher-price 
line called Marquis to face the big Olds, 
Buick, and Chrysler. Comet and Fairlane 
changes will be restricted to grilles and tail 
lights. Comet's split grille will be modified 
to make it look more like the big Mercury. 
Lincoln, too, will have little work done for 
1967. This car is scheduled for a major 
change in 1968. 

The Chrysler story. The compacts, Val- 
iant and Dart, will get the heaviest restyling 
this fall. Valiant’s wheelbase will go from 
106 inches to 110; Dart, now 111, may add 
an inch or two. There will be no wagons. 

A common styling technique for the big 
cars, including Fury and Monaco, is a con- 
cave section in the sheet metal, running 
car length, just above the rocker panel. 

Belvedere and Coronet got new bodies 
last year, so will show little change. The 
Imperial will be styled to compete with the 
T-bird, Toronado, and Riviera, as well as 
the Lincoln and the Cadillac. a) 


Nu 


Tube protects divers from current 


A 250-foot-long steel tube driven into the 
sea bottom protects divers from exceptional 
tidal currents in Alaskan offshore oil exploration. 
Divers go down the tube on ropes without hav- 
ing to battle currents, leave through an opening 
at the bottom, spend all their time on the job. 
Coming up, they rest at set stages to prevent 
bends from too-rapid decompression. 


Insulation burns up, 
protects missile nose 


Cork-like insulation covering 
the nose cone of the Minuteman 
ballistic missile acts as ablative 
material on reentry into the 
earth’s atmosphere. The cone’s 
coating chars slowly in the in- 
tense heat but protects the cone 
itself, and the instruments or 
warhead it contains, from de- 
struction. The cone withstands 
15,000-m.p.h. speed and 12,000- 
degree reentry heat. 


in PICTURE NEWS 
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Parking meters take nautical turn 


Now, with boating so popular, there are park- 
ing meters for boat well as automobiles. The 
Lake St. Claire Marina near Detroit finds they 
boost turn-around rate at crowded docks and 
also provide revenue for construction of ad- 
ditional berths. The charge: cents an hour to 
hook up for fresh water and electricity. Over- 
parking: a 50-cent warning ticket. 


JULY 1966 


A’s to Your ()'s About 


Are you paying more and getting less for your car insurance? 
Here are some hints on how to beat the rising cost of one 
of the biggest pieces of your auto budget 


By THEODORE IRWIN 


Year after year, you've probably found 
that the cost of car insurance keeps climb- 
ing. And the trend is toward further in- 
creases. How can you hold down insurance 
costs and get the most out of your policy 
when you put in a claim? The answers to 
the following questions may give you the 
answer. 


What are the basic terms you ought 
to know in your policy? 


"Property-damage liability” protects 
A you when your car hits someone else’s 
auto or property. “Bodily injury liability” 
covers claims against you by (or for) peo- 
ple injured or killed by your car. “Medical 
payments” cover your doctor and hospital 
expenses, as well as those of other pas- 
sengers injured in your car. “Collision” 
pays for damage to your car, no matter 
who's at fault. "Comprehensive physical 
damage" covers theft, glass breakage, or 
damage to your car by fire, windstorm, and 
other perils. What insurance men refer to 
as "10/20/5" means the company will pay 
up to $10,000 for bodily injury to any one 
person you may hurt in an accident, a maxi- 
mum of $20,000 for all bodily injury claims 
for that accident, and up to $5,000 for 
property damages. 


What types of policies can you choose 
from? 


4 The Family type breaks down liability 
B into three parts, such as 10/20/5, for 
bodily injuries and property damage to oth- 
ers. A newer type, usually called a Special, 
bunches all the liabilities into one fund for 
all claims—the approximate equivalent of 
10/25/5 is a $25,000 lump maximum. Its 
advantage is that if youre sued for more 
than the single-individual limit, the policy 
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can pay it all to that one person. It also 
automatically includes a $1,000 death bene- 
fit, medical expenses, and towing-and-labor 
costs up to $25 if your car breaks down. 
You pay extra for these items with a Family 
policy. 


Can you save money by switching from 
a Family policy to a Special? If so, are 
there any drawbacks? 


You can shave 10 to 20 percent off your 
A premium with a Special. Its disadvan- 
tages: You cant collect twice, as in the 
Family plan, for injury to yourself or fam- 
ily—from your Blue Cross-Blue Shield as 
well as the car insurance. The Special pays 
only hospital and medical bills above what 
you receive through other health insurance. 
The Special does not cover bodily injury 
claims arising from suits by one member 
of the family against another. The Family 
policy will. 


Q 


Must you accept the insurance policy 
offered by your auto dealer or the fi- 
nance company when you buy a new 
car? 


No. Usually, such a policy provides 
A only collision and comprehensive cov- 
erage; you'd have to take out another for 
liability. Experts say you should have all 
your car insurance with one company. Oth- 
erwise, in case of an accident, you become 
involved with two companies. It may also 
be more expensive to carry two policies 
rather than one. 


Yes—if a sports car is used in compe- 
A tition. With other sports cars, there 
may be a somewhat higher premium for 
physical-damage insurance, theft, and fire. 
Last August, a new higher rating system 


Do sports-car owners pay higher pre- 
miums, even with a clean record? 


AUTO INSURANCE 


went into effect in almost every state on 
high-powered models with a  weight-to- 
horsepower ratio of 10:1 or less. Most af- 
fected are compacts with the biggest en- 
gines, such as a car with a 425-hp. engine. 
Not affected: a car like the Buick Riviera 
with a 360-hp. engine (11:1). 


Do some owners pay higher premiums 
if their model has a higher frequency 
of accidents than others? 


No. There is no reliable data on wheth- 

er some car models are involved in 
more accidents than others. But pressure 
is building up to institute such a system in 
which accident-prone models would be 
penalized. The N. Y. State Insurance Dept. 
recently started to canvass the nation's 
leading insurance companies to find out 
whether such data can be collected from 
their records. If any trends can be deter- 
mined, it could lead to higher premiums 
on car models that statistically have a high 
rate of accidents. 


What kind of insurance covers theft 
of nonautomotive stuff from your car 
—an expensive camera, for instance? 


You are already covered under the 

theft part of your Comprehensive 
clause for $200 in your Special policy or 
$100 if you have the Family plan. For ad- 
ditional protection, you can take out a per- 
sonal-property floater policy. Most home- 
owner policies will cover up to $1,000 loss 
if the car was locked. 


Is there any way you can reduce the 
cost of your insurance if there's a 
teen-aged driver in the family? 


Have him take an approved driver- 

education course at school. In many 
states, this will cut your cost by nearly 20 
percent on his added insurance. 


How can you save on collision insur- 

ance? 

By raising your deductible to $100 in- 

stead of the usual $50. In most areas 
you'll save up to 40 percent. 


How wise is it to drop collision insur- 
ance on an old car? 


As a car ages, the amount you can 

collect on it is reduced, but your pre- 
mium is still just as high for several years. 
Suppose your car is worth only $350 and 
the repair bill after an accident comes to 
$625. The insurance company can settle 
for its actual cash value before the crash— 
only $350. Of course, driving an old car 
without collision insurance is a gamble, but 
the odds are heavily with you. 


What are the chances of your policy 
being canceled after a few accidents? 


Since 1961, major companies in all 

states except Massachusetts and Tex- 
as have agreed not to cancel any policy 
before it ends except for specified reasons— 
nonpayment of premiums, drunken driv- 
ing, or conviction for three or more traffic 
violations within 18 months. Other com- 
panies, which do not spell out the reasons, 
can cancel at will-tightening up, for in- 
stance, in an area showing too many losses. 


Q Suppose your insurance company re- 

fuses to renew your policy because 
of traffic violations or accidents, and 
others turn you down. What recourse 
do you have? 


A Let’s face it: You'll be “unattractive” 

to other companies. You can scout 
around for a minor company that will take 
you, probably at a higher premium. Some 
companies will accept you if you also give 
them other insurance business—your home- 
owner's policy, for example—so that they 
have a "balanced book of business" for you. 
Otherwise, you'll wind up in the "assigned- 
risk" plan. 


Just what is meant by ‘‘assigned-risk" 
insurance? 

Every state now has a plan providing 

auto insurance for those who can't 

get it through normal channels. It's oper- 

ated cooperatively by the insurance indus- 

try, and all companies accept motorists as- 

Continued 
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signed to them. Except in New York and 
some other states, you have to pay an auto- 
matic surcharge of 15 to 35 percent on 
your premium. In a typical state like Cali- 
fornia, a "negligent operator" (drunk-driv- 
ing conviction) also must pay an addi- 
tional $85; drivers with records not quite 
as bad but "worse than the average" of 
assigned risks may be charged $45 besides 
the standard surcharge in the state. 


Are you covered if you let a friend 
drive your car? 


A Your policy protects you as long as 
you or your wife give permission. This 
goes for anyone, under any circumstances. 


What's the "'safe-driver" plan, and 
should you get into it? 


A In most states, you can cut 10 to 20 
percent from your premiums on lia- 
bility, collision, and medical expenses on a 
Special policy if you're an excellent driver 
free of accidents (for which you're not at 
fault) and major traffic-violation convic- 
tions for three years. However, if you 
should get into traffic scrapes, the premium 
goes up, based on a point system. One or 
more accidents, for which you or other 
drivers in your household are responsible, 
may jump the cost five to 150 percent over 
the basic premium. If you already have a 
Special policy and recently accumulated 
points, start looking around for a Family 
policy (without a safe-driver plan) with 
other companies a few months before your 
present policy expires. Warning: Stay 
away from a safe-driver plan if you and 
your family are not perfect drivers. 


Are you protected against a hit-and- 
run driver or a motorist who crashes 
into you but is not insured? 


A Not in a Family type policy, but you 
can obtain it. As little as $4 a year 
covers up to $10,000 on one person, 
$20,000 for everyone in your car. But this 
applies only to bodily injuries, not damage 
to your car or its contents. In the Special 
policy, you are automatically protected. 


Can you save on comparable coverage 
by buying your car insurance through 
reputable mail-order companies? 

While the largest mail-order insurance 
companies have "relatively low" rates, 


they select their applicants with extreme 
care, and may not take you if you live in a 
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big city like Chicago, New York, or Philadel- 
phia. Some restrict their policies to active 
or retired U.S. servicemen or government 
employees, or certain professional and occu- 
pational groups. A mail-order insurance 
company may not be licensed to do business 
in your state and your state can't help you 
when trouble arises. 


Can you save on insurance if there are 
two cars in the family? 


If you have them both under one policy, 

instead of insuring them separately, 
your discount can be as much as 20 per- 
cent. If one car is used for business, you 
get a discount only on the pleasure car. 


If you have an accident, must you 
wait until the insurance appraiser sees 
the car before you have it repaired? 


A Some companies require that you get 

at least a couple of estimates on the 
repair job before you go ahead, if you 
don't want to wait for the appraiser. Others 
expect you to go to a certain repair shop 
where the company knows it gets a fair 
deal or to the company's own appraisal 
shop. If you're in a hurry and pick your 
own repair shop—and the costs, for in- 
stance, run to $700—be prepared to have 
the appraiser scrutinize the bill and the 
car very, very carefully. As a rule, it's smart 
to call your agent or the company promptly 
and do what they tell you. 


What should you do when it becomes 
obvious that a car-repair shop or a 
doctor is going to stick the insurance 
company with padded bills? 


You don't have to do anything, but 

there is the matter of conscience. The 
good citizen can first protest to the bill- 
padder, then air his opinions to his agent 
or insurance company. At any rate, if a 
bill is way out of line, chances are the 
insurance company will contest the claim. 
It may ask for an investigation, even prose- 
cute for fraud. In that event, you may 
be called on to testify against the cheater. 
Still, whether a bill is high or low, you're 
protected by your policy. 


Is it worth hiring an attorney to handle 
your claim in a serious accident case? 


A Generally, anything involving the law 
is not a do-it-yourself project. Insur- 
ance companies say, however, that you 


[Continued on page 173] 


“Id like 
to see them 
make..." 


DRAWINGS BY DANA RASMUSSEN 


A folding canopy that would 
store flat, go up fast, and be 
easy to move from patio to bar- 
becue pit, or even to a driveway 
to shade a car during the week. 
—Mike West, Los Angeles. 


An air conditioner for automobiles that would 


use the car's wasted heat from exhaust to ac- 


tivate an absorption (gas-type) refrigerating 
unit.—Allen Austin, Whittier, Calif. 


Tie-down tabs on plastic wading pools. They'd 
keep empty pools from blowing away in a high 
wind, full ones from wasting water through 
spillage.—J. H. Hirrlinger, College Park, Md. 


A clutch to disengage the blade of a power 
mower. Then you wouldn't have to stop a hard- 
to-start mower engine just to cross a gravel 
driveway.—Harold Harsch, West Allis, Wis. 


Everyone has his own pct idea of a gadget that he would 
like to see in general usc. What's yours? We will pay $5 
for each one published. Please use Government postcards 


A foot-pedal control on a floor-based silicon- 
controlled rectifier so you could vary the speed 
of a drill while both of your hands were oc- 
cupied.—Jim Tankersley, Milwaukee. 


only. Send to ILTS Editor, Popular Science, 355 Lexington 
Ave., NYC 10017. Write your name and address clearly. 
Contributions cannot be acknowledged or returned. 
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What three giant unmanned satellites have told us 
about the hazards of micrometeoroids — the dust-size 
particles flying faster than bullets through space 


THESE SPACECRAFT 


Pegasus satellite arrives in orbit with 
its giant wings still folded, as above. 


z 
Hinged wings of Pegasus begin unfolding, 
to expose meteoroid-counting panels. 


By DR. WERNHER VON BRAUN 


Director of NASA's George C. Marshall Space Flight Center, Huntsville, Ala. 


hree giant Pegasus satellites, all launched 

during 1965 and still working at this 
writing, are closing a gap in our knowledge 
about the hazards of meteoroids to our 
astronauts and their spacecraft. 

The Pegasus satellites are reporting the 
first observations ever made, at close hand, 
of the abundance of meteoric particles that 
can penetrate metal as thick as 1/60 of an 
inch. Because these particles are infre- 
quent, compared to smaller and less-pene- 
trating ones, a meaningful count in a 


Dr. von Braun (second from left) attends a NASA- 
Fairchild-Hiller conference on Pegasus project at 
Hagerstown, Md., plant of satellites' maker. 
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reasonable time takes a huge collecting 
area. Hence a Pegasus has a wing-like me- 
teoroid-detecting surface of 96-foot span. 

What we call “meteoroids” are pieces of 
matter hurtling through space, regardless 
of size. They become “meteors” if they en- 
ter our atmosphere, "meteorites" if they 
reach the ground unconsumed. Meteoroids 
come in sizes from a dust spec. (“micro- 
meteoroids") to a city block and more. The 
biggest are few and far between. Specks 
too tiny to puncture a space vehicle's skin 
hit a Gemini-size craft many times a day. 
It is the stuff of intermediate size that con- 
cerns a space-vehicle designer. 

Dangers from meteoroids. Particles of 
only a few thousandths of a gram, whizzing 
at 15 to 20 miles a second, can penetrate 
a spacecraft's wall or a rocket's tank. They 
constitute a definite risk. If they puncture 
a tank or gas compartment, the result can 
be a serious leak—or, possibly, explosive 
rupture of a tank under pressure. Heat 
from their impact may ignite certain pro- 
pellants, or materials in a crew compart- 


With wings extended to full 96-foot span, Pegasus is ready 
for its space mission of reporting impacts by meteoroids. 


ments oxygen-enriched atmosphere. And 
meteoroid-caused "spalling"—ejection of fly- 
ing fragments of a spacecraft's interior wall 
surface—can form secondary projectiles en- 
dangering the crew and vital parts of their 
crafts equipment. Determined and costly 
efforts have therefore been made by NASA 
to appraise the meteoroid hazard. 

Before the Space Age, optical observa- 
tion of shooting stars had yielded consider- 
able data on the abundance of meteoroids, 
and radar observation later added more. 
But these methods detected meteoroids no 
smaller than about a thousandth of a gram. 

Close-range studies. Beginning with Ex- 
plorer I, the first U.S. satellite, space probes 
were equipped with microphonic and elec- 
trical devices to record the impact of 
meteoric dust. Particles as small as a 
million-millionth (1/1,000,000,000,000) of 
a gram were detectable. But the collecting 
devices offered a target area of only a few 
square inches—rarely hit by meteoroids big 
enough to interest space-vehicle designers. 

The Pegasus project’s aim was to fill the 
void of data on meteoroids weighing be- 
tween about a thousandth and a 10-mil- 
lionth of a gram. For launching the big 
33,000-pound Pegasus satellites, the Saturn 


I rocket proved well suited. NASA’s 
Marshall Space Flight Center, responsible 
for developing Saturn I, was also. placed in 
charge of developing the Pegasus spacecraft. 
A target as big as a house. The wings 
of a Pegasus, which unfold in orbit, are 
covered on both sides with aluminum plates 
that serve as targets for meteoroids. This 
provides a total collecting surface of more 
than 2,000 square feet—the floor area of a 
large one-family house. Most of the alumi- 
num plates are 1/60 of an inch thick. 
Others have a thickness of 1/120 of an inch; 
a few, of 1/600 of an inch. This enables a 
Pegasus to register meteoroids of three 
different degrees of penetrating power. 
Pegasus has an electronic system whose 
main function is to say “ouch” every time 
a hit occurs—and say it in such a way that 
the signal received on the ground can be 
intelligently interpreted. Beneath each 
aluminum plate is a film of plastic, coated 
on the other side with copper. This alumi- 
num-plastic-copper sandwich, forming an 
electric capacitor, is charged to 40 volts. 
Each time a meteoroid punctures the 
aluminum, material vaporized by the im- 
pact momentarily short-circuits the ca- 
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Breakthrough: Beil Labs scientists make one of first One part of the combined beam shines on the fig- 
two-color holograms using red and blue lasers. ures while the other part shines directly on plate. 


THOSE INCREDIBLE HOLOGRAMS 
Amazing "Frozen Light Waves" 


By C. P. GILMORE 
MIRROR 


REFERENCE l. a laboratory at the University of 
SEAN Michigan’s Institute of Science and Tech- 
nology, research scientist Adam Kozma 
handed me a 10-inch-square piece of glass 
mounted in a black wooden frame. It 
looked like a dirty windowpane—about as 


- * « " 7 
OBJECT BEAM OBJECT fascinating as a snowball to an Eskimo. Yet 


the grayish square may contain the most 
Holography: 3D photogra remarkable image since photography itself 
graphy ph g phy was invented more than a century ago. 


without lenses Kozma stood the glass on a pedestal in 
the middle of the laboratory, turned off the 


Basically, a hologram is made by splitting 


a laser beam into two parts. One is re- lights, and switched on a laser at one end 
flected from a mirror (reference beam), of the room. A brilliant ruby ray stabbed i 
while the other is reflected from the object across the darkness and through a lens that 
photographed (object beam). Interference spread its pencil-thin shaft into a cone of 
between the two creates a pattern that light. The cone bathed the back of the 

is photographically recorded, and that can “windowpane.” 

be used to create a replica of the object. Suddenly, I was looking not at a piece of 


glass, but through a window into another 
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Emmett Leith, head of University of Michigan team 
that developed laser holograms, shows sample. 


Viewer in the room could change angle and see all 
of the geometrical construction (shown at right). 


Give First True 3D Pictures 


world—one that hadn't been there a mo- 
ment before. Directly ahead of me, perhaps 
three feet beyond the odd window, was a 
toy tank. Jutting into view on the right was 
a football-size three-dimensional geometri- 
cal figure that looked like a futuristic Tinker 
Toy. 

"Get close and look to the right," said 
Kozma. I put my face near the glass and 
looked around. Far over to the right I 
could see the rest of the Tinker Toy not 
visible from my original position. Beyond 
that was a model carriage, drawn by four 
small horses. 

The weird world behind the glass was 
totally three-dimensional-as solid looking as 
though it had been carved in stone. The 
3D movies and stereo slides that have been 
around for years give an illusion of depth, 
but viewpoint is fixed. You can't look 
around objects. 

The scene in the Michigan lab was rea! 
3D—without special glasses. By lifting my 
head, I could look down on the top of the 


tank’s turret; when I stooped, I was on eye 
level with the treads. I could move my 
head and look around things. And the 
closer I got to the window, the wider my 
field of view became, just as you can see 
more of the outside world by standing next 
to a window than you can from across the 
room. 

3D movies and TV? The glass that cre- 
ated this startling illusion is the product of 
a bustling young science called holography, 
almost unknown two years ago, yet already 
promising a host of startling new develop- 
ments. Among them: 3D movies and tele- 
vision so real the images seem alive, and a 
clutch of scientific gizmos useful in fields 
from fog dispersion and rainmaking to stress 
and vibration analysis. 

Many technical difficulties must be over- 
come before some of the possibilities—es- 
pecially movies and TV—become practical. 
But some holographic wonders—scientific 
instruments and special 3D advertising 

Continued 


JULY 1966 | 79 


How holography freezes light 
to recreate a scene 


A hologram records not an image, as does 
a conventional photo, but light waves. When 
the waves are released, they travel on, obliv- 
ious to elapsed time, and re-create the same 
image in the eye as the original scene. 

Light waves to be recorded on a hologram 
have two important properties: brightness and 
phase. The film easily records brightness, but 
—like the human eye—is totally insensitive to 
phase. If two waves are marching along pre- 
cisely in step, they are in phase. If totally 
out of step—the peak of one matching the 
valley of another—they are out of phase. 

In any real scene, there are an extremely 
large number of light waves, and the phase re- 
lationships that exist between them are very 
complex. These phase relationships make up 
the wave front to be recorded. 

Scientists solved the problem of recording 
phase by going back to a 150-year-old prin- 
ciple. The English scientist Thomas Young 
aimed a bright light at a screen through two 
pinholes. The beams went through the pin- 


displays, for example—are here already. 

If you haven't seen a hologram, it's hard 
to believe how realistic the images are. 
Imagine you're looking through a window. 
The light rays from all objects you see—a 
tree, the lawn, the fence, a parked car—are 
all pouring in through the glass to your 
eyes., As you move your head, you can 
change your perspective and see things from 
different angles. Move closer to the window 
and you can look out to left and right and 
see the entire yard. 

Now suppose you were somehow able to 
freeze instantaneously all light rays coming 
in through the glass. Later, when you un- 
freeze or release them, they continue on 
their journey to your eye. You see exactly 
the same scene you were seeing before. 
You can move to look around objects or get 
closer and see a wider field of view. 

Holograms work in precisely this way. 
They record not the image of the scene, as 
does a conventional photograph, but the 
light rays reflected from the scene. As a 
result, a hologram illuminated for viewing 
doesn't look like a picture, but like a window 
through which you see a real, three-dimen- 
sional world. 

A holographic plate, which behaves in a 
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Holograms (magnified view at far right) look like 
this regardless of subject. Swirls are due to dust. 


holes, then spread into overlapping cones of 
light. Where they overlapped, Young saw a 
pattern of alternating dark and light lines. 

The lines were due to a phenomenon known 
as interference. Where the paths of the beams 
through the two pinholes were precisely the 
same length, the light arrived in phase—in 
step—and made a line (or fringe) twice as 
bright. At other points, where the light from 
one pinhole traveled over a shorter distance, 
the beams canceled each other, creating a 
dark fringe. 


spectacularly different way from a regular 
photograph, is made in a completely differ- 
ent way, too. In standard photography—the 
kind you use to take Aunt Maude's snapshot 
—the photographer uses light ravs from the 
sun, a flashbulb, or some other source. The 
rays hit Aunt Maude, bounce off, and pass 
through the lens of a camera. The lens 
focuses the rays into an image, which is 
recorded on film. 

Using an optical trick. The holographer 
is not interested in recording an image, 
therefore he doesn't use a lens. What he 
wants is to record the total pattern of light 
waves hitting the film. 

To begin with, the holographer uses not 
a flashbulb or the sun to light his subject, 
but a laser. The laser produces coherent 
light, in which the waves are all in step 
like a row of marching soldiers. He splits 
the laser beam into two parts. One, by 
means of mirrors, he sends directly to the 
film. This he calls the reference beam. The 
other hits the subject, as in regular pho- 
tography, and bounces back to the film. 

As the two beams converge on the film 
from different angles, they create what op- 
tical scientists call interference fringes. 
These fringes, so small they must be viewed 


Distinct fringe pattern (en- Mirror-like but 


larged) is hologram of mirror. 


To create the sharpest interference pattern, 
light should be ''coherent"'; that is, all waves 
must be nearly in step. White or multicolored 
light, in which individual waves are badly out 
of step, tends to create so many fringes at so 
many places that they wash each other out. 

To get light to record both its brightness 
and phase on a hologram, scientists de- 
veloped a variation of Young's technique. 
They divided the coherent, one-color light of 
a laser beam into two parts. One part illumi- 
nated the object to be photographed. The 


under a powerful microscope, look like a 
series of squiggly lines or irregular black 
and white splotches. But far from being as 
meaningless as they appear, they contain, in 
a kind of optical code, complete informa- 
tion about the light rays coming from the 
object being photographed—the direction, 
intensity, and phase or timing of every bit 
of light from every point on the object. 

"Light waves recorded on a hologram are 
like scrambled eggs," says Paul Kirkpatrick, 
s professor of physics at Stanford 
University, "and it's almost a law of nature 
that you can't unscramble eggs. Yet that's 
what we can do with a hologram. It’s al- 
most unbelievable.” 

The unscrambling comes when a laser's 
coherent beams are directed back through 
the developed hologram. These light waves 
“play back” the information recorded in the 
first place, re-creating in complete detail all 
the light rays that were present when the 
hologram was made. It is precisely as though 
the rays had been frozen in the photograph- 
ic plate when the hologram was made, then 
released when the image is re-created. And 
the final images are formed not on film, as 
in a regular photograph, but in the eye, as 
when we look at an actual scene. 


LL 


irregular 
creates the fringe pattern above. 


Most magnified holograms of 
irregular objects look like this. 


object 


other, the reference beam, went to the film. 

This process sets up a complex interference 
pattern, which, although it appears meaning- 
less, contains all the information needed to 
re-create the light waves from the object. 
When a coherent light is shown through the 
fringe pattern, the waves are refracted back 
into an exact replica of the waves that created 
the pattern in the first place—brightness, 
phase, and all. When the eye intercepts this 
re-created wave pattern, it sees a perfect 
replica of the object. 


The "frozen light" pattern on a hologram 
not only creates realistic 3D images, it has 
other fantastic properties as well. In holo- 
graphy, for example, unlike conventional 
photography, light from every part of the 
scene being photographed falls on every 
part of the photographic film. The entire 
scene, consequently, is recorded everywhere 
on the film, but at the same time at no spot 
exclusively. This can be proved in a spec- 
tacular way. Cut the film in half and each 
half still contains the full scene. You're just 
peeking in through a smaller window. Cut 
it in half again and again; each time each 
piece shows everything. Eventually the 
scene loses sharpness, but by that time it's 
too small to see through conveniently. 

Double images. A hologram is tricky 
in still another way. More than one image 
can be recorded on the same piece of film 
like so many double exposures. Then each 
can be viewed, alone and without interfer- 
ence from the others, by illuminating each 
one with a beam striking it at the proper 
angle. This, as will be seen later, may be of 
great importance. 

Holography, although it got into high 
gear just about a year ago, is not totally 

Continued 


JULY 1966 


Two conventional photos of a single reconstructed 
hologram show its true 3D nature. Focusing on the 
figurine of a girl in a rickshaw throws top of sign 
out of focus; focusing on sign defocuses rickshaw. 


Contour map of light bulb is made by using laser 
emitting two closely spaced light frequencies result- 
ing in interference pattern. Researchers say system 
could be used to make aerial maps automatically. 


new. The idea was originated by an English 
st. Dr. Dennis Gabor, of London's 
Imperial College of Science and Technology, 
shortly after World War II. But there were 
no lasers, and no source of coherent light 
then available was good enough to make 
high-quality 3D holograms. 

In the late 1950s, two scientists work- 
ing on optical techniques at the University 
of Michigan, physicist Emmett Leith and 
electrical engineer Juris Upatnieks, im- 
proved on Gabor's technique of making 
two-dimensional holograms with available 
light sources. Then, in the 1960s, laser 
light was added to the list of improvements, 
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Spectacular full-color holograms and 3D movies are next 


and the first realistic 3D holograms were 
made by a group working under Leith. 

In the spring of 1964, Leith and his 
colleagues took some of their spectacular 
holograms to a Washington meeting of the 
Optical Society of America. The scientists 
attending were awestruck; many returned to 
their laboratories and began trying to dupli- 
cate and improve on the work of the Michi- 
gan team. In the two vears since, nearly 100 
new holography research projects have 
sprung up. 

Most people find their first look at a holo- 
gram an astonishing encounter. "There's a 
characteristic delighted giggle that seems to 
go with the first experience," says Thomas 
Vogl, director of Westinghouse's hologram 
research program. Even scientists and engi- 
neers, who usually know that holograms 
exist, are fascinated. "Last year at the con- 
vention of the Institute of Electrical and 
Electronic Engineers in Washington," says 
an official of Conductron Corp., a company 
involved in holographic work, “we had a 
hologram on display. Everybody spent his 
time looking at the hologram and ignoring 
the rest of our booth.” 

Multicolored images. Meanwhile, holo- 
graphic scientists continue to improve their 
technique. Until recently, all holograms used 
a single color of light. If taken and recon- 
structed with a red laser, the image was red; 
a blue laser produced a blue hologram, and 
so on. Last year, two scientists at Bell Tele- 
phone Laboratories, Keith S. Pennington 
and Lawrence H. Lin, made a hologram 
using two lasers, one red, one blue. The re- 
sult was a multicolored image. Since then, 
other workers have reproduced holographic 
images in full, natural color. Only the light 
is colored, incidentally. Even for full-color 
holograms, the interference patterns are re- 
corded on black-and-white film. 

Before holograms can be widely used out- 
side of the laboratory, ways must be found 
to eliminate the need for lasers—at least for 
the reconstruction. Lasers cost thousands of 
dollars each, and full-color holograms re- 
quire several. Researchers uc a number of in- 
stitutions have taken the first steps in this 
direction by making holograms that can be 
viewed in white light. When they're made, 
light from each of the color lasers is aimed 
at the plate at a slightly different angle. 


Continued on page 174 


Single-slot pay phone 


No more fumbling around 
to be sure your nickels and 
dimes go into the right coin 
slot when you telephone: Bell 


Scuba-garbed researchers swim under lab's floor 


now makes pay phones with A 30-foot-deep water tank 30 feet in diameter lies below 
only one coin slot. Silent elec- ground level under the basement floor of Westinghouse's re- 
tronic signals, instead of gongs search laboratories in Pittsburgh. Access is through removable 
denoting the channels they sections of the floor. Scuba-diving scientists use it for research 
slide down, let the operator on sonar systems, underwater instruments, and the propaga- 
know the number and type. tion of sound waves through the water. 


Launch pad replaces runway for rocket-assist supersonic-jet takeoff 


With a rocket booster under its fuselage, the which may use it to deploy Starfighters away 
Mach 2-plus F-104 Starfighter takes off below from airfields to scattered clearings where there 
from a zero-length launch pad, or ZELL, with- is less chance of discovery and attack. Rocket 
out benefit of runway. Lockheed developed the and cradle are jettisoned when the jet reaches 
technique for the West German Air Force, sufficient speed and altitude. 
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Compressed-air sprayers. Air is pumped into these 
sprayers after they're filled. When pressure in the 
tank drops, you repeat the pumping. Because you 
mix chemical and water in the tank, you get accu- 
rate concentration. Spray is a fine mist, suitable for 


can get large- or small-capacity tanks; also a carrying 
strap. Don't use these sprayers on big trees, though. 
The man in the photo at right, above, is missing the 
high spots with this 15-foot-range sprayer. 


Which Garden Sprayer 


There's quite an array. You can 
pay from a dollar or so to $200. 
Here's how to buy wisely 


By WILLIAM L. MEACHEM 


Hose-end sprayers. These use hose water to propel 
the spray, but you won't get consistent distance or 
concentration because water pressure varies. Some 
use straight-liquid concentrate (below, left); others 
require premixing of water and insecticide (right). 


The big difference in garden sprayers is 
in the power that operates them. That's 
where the money difference comes in, too. 
For a small garden, you don't need high- 
powered sprayers—use hand-pumped ones, 
pressurized cans, or even your paint sprayer. 
If you have a large area to spray and 
sizable trees, don't waste money on equip- 


A third type which attaches directly to insecticide 
can is precision-drilled for accurate concentration. 
A sprayer used with weed killer should be reserved 
for that purpose, never used for plant spraying. 
Check all hose-end sprayers for anti-backflow valve. 


OAM bee de 
Slide-pump sprayers. Here's the right equipment for 
spraying small trees. The hand-pump (seen on 
ground, above at right) will give you the pressure 
and distance you need. For lawns, however, the 
bucket that holds the liquid hampers mobility, 


making the sprayer difficult to use. A nozzle lets 
you adjust jet stream to fan spray for shrubs. You 
mix the chemicals in the bucket. Use a spoon or 
the cap of the can to measure chemicals and follow 
exactly directions on the label for best results. 


Should You Choose? 


ment that hasn't the power and range to 
do an effective job. 

Many kinds of sprayers—big and little— 
were tested by engineers of the Geigy 
Chemical Corp. Results showed that you 
can combine mobility with moderate 
pacity in hand-pumped  compressed-air 


models and  water-powered garden-hose 
sprayers. Pressurized cans and hand- 
pumped sprayers will do spot jobs on local- 


ized infestations. Whichever sprayer is 
best for your garden, remember that ac- 
curate mixing of the chemicals is as im- 
portant as equipment. And measure care- 
fully. If any insecticide gets on your skin, 
wash it off right away. 


Hand sprayers. Slide-action model (upper 
right) gives good pressure for treating 
low plants. It sprays in fan or jet stream. 
Hand-pump sprayer (lower right) is use- 
ful on localized plant infestations. 
Continued 


Sprayers come big and small—pick one to m the job 
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Power sprayers. Run by a 
gasoline or electric motor, 
these are an expensive 
investment few want to 
make. But for big jobs 
once or twice a year, you 
may be able to rent one. 
They do all spraying, from 
flowers to trees. 


Knapsack sprayers. Here's mobility and a drenching Tose! tank sprayer. This one-of-a-kind sprayer uses 
spray for lawns and plants. You pump as you spray, water pressure to propel the spray—there's no pump- 
and you'll need a strong back for a full tank. ing to do. Hose water has no contact with chemicals. 


Paint sprayers. Those with compressors will work Pressurized cans. They offer ready-mixed pushbutton 
in a garden, but chemicals must be fully diluted. convenience for spot application. Keep can 18” from 
They give a fine mist, so don't use one on windy day. foliage so propellant gas won't injure leaves. [fs] 
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BENE PICTURE NEWS 


Variable-height truck bed levels with ground or rises to dock 


Hydraulic jacks in this new four-wheel-drive 
Hi-Lo Dodge truck lower its bed to the ground 
or raise it as high as four feet for pushing cargo 
on directly from a dock. The sequence of 
photos shows the bed at 25-inch running level, 


Land scooter takes to water 


With floats like water skis mounted at both 
sides, a standard Lambretta land scooter has 
been converted to amphibious use for a demon- 
stration at Portsmouth, England. A propeller 
attached to its rear wheel pushes it at speeds up 
to 11 m.p.h. on water with a passenger in ad- 
dition to the rider. The propeller is said not to 
interfere with road travel. 


raised to full 48-inch height, and lowered to the 
ground. The bed also tilts forward, backward, 
or to either side for leveling with the dock or 
curb. Optional are van and special bodies, de- 
tachable top and side curtains. 
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Tragedy—worst ever for U.S. circus performers—strikes The Great Wallendas 


The inimitable human pyramid of The Great Wallendas collapses over the center ring of 
the Detroit Shrine Circus. Two of the aerialists tumble toward the floor (left) as the 
others desperately cling to cable. Circus workers (right) go to aid of fallen performers. 
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Every time these daredevils 
step out under the Big Top, 
they stake their lives on 
the skill of their riggers 


By BILL BALLANTINE 


Karl Wallenda (left) and author Bill Ballantine. 


on the High Wire 


There were no nets under the slanting 
walk-up cable as The Great Murillo started 
his ascent to the high wire at the annual 
Shrine Circus in Detroit’s State Fair Coli- 
seum last February. “This separates the 
boys from the men,” he claimed. 

Using only his outstretched arms and 
hands to maintain his equilibrium—for the 
32-year-old Chilean aerialist also disdained 
balancing poles—Luis Murillo climbed 
slowly up the 45-degree slanting wire. 
When he reached 38 feet, Murillo sudden- 
ly lost his footing and plunged to the saw- 
dust-covered concrete floor. The audience 
looked on in horror as an animal act was 
hurriedly brought on to hide the seriously 
injured performer from view. 

While the public is appalled by such 
disasters, hardened circus veterans regard 
these grim matters calmly. To them, per- 
forming is not a courtship of death, but of 
the audience. “The public pays to see the 
aerialist do his job. If you fall, you fall,” 
they say. Such hardboiled fatalism doesn’t 
rule out fear. Well disguised by spangled 
bravado, there is always a degree of fear 
on the high wire. 

Karl Wallenda, who brought Luis Muril- 
lo to this country to work in his troupe— 
America's best-known high-wire walkers— 
says, "We never want anybody up there 
with us who is not afraid. Whenever you 
get too cocky, that's when you fall." 

Karl knows whereof he speaks. His 
troupe was almost annihilated in 1962, 
ironically in the same arena, because one 


of its members had so little respect for 
danger. On that night, The Great Wal- 
lendas, the most ambitious of all multiple 
wire-walking constructions—an inimitable 
three-high, seven-people pyramid—sudden- 
ly came apart over the center ring of the 
arena, The fall was the worst tragedy to 
happen to performers in American circus 
history. Two young men were killed; an- 
other, Karl's son, Mario, was permanently 
crippled; two others were hospitalized. 

Tragedy in the making. The Wallendas’ 
pyramid actually was more of a triangle. 
Its base rested lengthwise on the wire, and 
the apex was made by a girl (called the 
top-mounter) seated on a chair that was 
balanced on a long metal bar fitted with 
double crook ends, which rested snugly on 
the shoulders of two men below. They each 
stood on a similar bar, yoked in the same 
way between each pair of four men who 
stood on the wire itself—in circus parlance, 
under-standers. 

The front under-stander, an inexperi- 
enced German youth named Dieter 
Schepp, who was killed, let go when the 
troupe was two-thirds across the wire. He 
dropped his pole and tumbled after it, 
dragging two other under-standers with 
him 40 feet to the floor. The others man- 
aged to grab and clutch the wire, until 
they were helped to safety. 

Schepp had felt only contempt for the 
high wire and never took its dangers seri- 
ously. When the going got rough that fate- 

Continued 
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"|f you put a net under me,” says high-wire man 
Luis Murillo, “there is no more act” 


ful night, his cockiness and resentment 
were no help to anybody. Schepp somehow 
expected the others to bail him out, even 
though he'd been told they would all go, 
if one went. A solo performer has an ad- 
vantage over a group. He doesn't have to 
worry about being hit by other bodies. 

The prime rule of a falling aerialist is 
to snatch a wire, if possible—or just tuck 
in your chin, fold your arms across the 
chest, and land on your shoulder blades. 

Because their lives depend on it, rigging 
is a matter of great concern to high-wire 
performers. But setting up the equipment 

_ is a job for the circus riggers, and the per- 
former must trust them and limit his part 
of the work to checking stress points after 
it is up. Often there is not even time to 
make a practice run on the high wire to 
check it out before a performance. 

The rigging. The standard high-wire rig 
consists of two uprights—usually of hollow 
aluminum tubing—about six inches in diam- 
eter and 35 feet high. These rest on heavy 
metal blocks that are chained to the 
ground. Each pole is topped by a small 
platform, and a 48-foot, %-inch steel cable 
is stretched between the uprights. Separate 
cables guy this to the ground and equalize 
tension. Cables also stretch from the poles 
to a deadman—an immovable anchorage. 

Karl Wallenda says, "We're as careful 
as possible with our rigging, but one little 
sway can bring us all down." Wallenda has 
fallen twice from a height of 40 feet to a 
wooden floor. But it doesn't stop him from 
performing. Now 61, Wallenda, with his 
reduced troupe of four wire walkers, per- 
formed all this season at Shrine circuses 
around the country. 

Even Luis Murillo, who hovered near 
death for four days and spent over two 
months in a hospital, is now planning to re- 
sume his act—without nets. He told Alex- 
ander Drobitch, his producer, “If you put a 
net under me, there is no more act." Dro- 
bitch says it's this threat of death or serious 
injury that gives high-wire acts their appeal. 
"After Murillo's accident, we broke all at- 
tendance records in Detroit. It's what the 
public wants." [>B] 
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SHACKLE AND 3-FT. TURNBUCKLE 
FASTENED TO DEADMAN KEEP 
TENSION ON WIRE 


BALANCE POLES 


HIGH WIRE 


DOUBLE PULLEYS 
USED TO TIGHTEN 
POLE GUY WIRES 


Se 


40-LB. SANDBAGS OVER 
PULLEYS KEEP TENSION 
ON HIGH WIRE 
FLOOR ANCHQRS 


The Great Murillo (on front bicycle) joined Karl Wallenda's re-formed human 
pyramid after original troupe was almost annihilated in the same arena in which 
Murillo later was injured. Wallenda (on chair) says rigging is vital to success of 
eS act. His method was drawn (below) from his description by PS artist Ray Pioch. 


DRAWINGS BY RAY PIOCH 


d HIGH WIRE GOES 
Y OVER PLATFORM — 
HELD IN PLACE 
BY IRON STRAPS 
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World's 


Sky cars give passengers 


tured during construction, awaits hauling cable. 


3 MILES TO 


|, ALBUQUERQUE 


LOWER TERMINAL 
(ELEV. 6,559 FT.) 


Sixty-passenger cable cars give a thrilling 10-minute 
sky ride to a ski playground atop a scenic mountain, 
on the newly opened Sandia Peak Aerial Tramway in 
New Mexico. At its upper terminal, a restaurant-and- 
lounge building commands a breathtaking full-circle 
view of 11,000 square miles. 

The 2.7-mile line sets a world record in length for 
one of its ''jigback" type—a two-car tramway on 
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At top, view takes in 11,000 square miles. Car, pic 


Ly 


UPPER TERMINAL 
(ELEV. 10,378 FT. 


| 
A 


F, 


2.7-MILE 


AERIAL TRAMWAY 


di 


TOWER NO. 2 


which one car ascends as the other comes down. Its 
track, supported by two towers along the way, con- 
sists of two pairs of 154-inch cables. These are an- 
chored at the upper end in rock, and at the lower 
end in 90-ton concrete counterweights that maintain 
even tension regardless of the cars' movements. A 
separate and endless hauling cable, driven by an 
850-hp. motor, propels the cars at up to 17 m.p.h. 


Longest “Jighack” Aerial Tramway 


an exciting 2.7-mile trip to a ski playground atop a New Mexico peak 


7 BR 


EUM SANDIA PEAK |: 


SKI AREA 


SKI LODGE 


CHAIR LIFT AND 
T-BAR LIFTS 


Shown in the drawing above are the 
tramway's setting and principal features, 
including a swoop of 7,720 feet between 
Tower No. 2 and the upper terminal—a 
Clear span exceeded in length only on one 
aerial tramway in France and one in 
Venezuela. Accompanying photos were 
made during construction of the line. 


rm 


D 


Control panel, in lower terminal, operates endless hauling 
cable that raises one car and lowers other. Operator can talk 
by phone with an attendant riding in each of the cars. 


"Leaning tower," No. 1 of 
tramway's two, slants 18 de- 
grees from vertical for most 
effective bracing. Man near 
top is standing erect. Mem- 
bers above him support track 
cables, not yet installed in 
this construction view. 


" 


Massive counterweights of 
concrete, hanging on lower 
ends of track cables in 70- 
foot-deep pit, rise and fall to 
maintain even tension as cars 
move. Two of the four 90-ton 
counterweights are seen in 
the photograph above. 
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SCHOOL FOR SPEED 
Teaches You 
Expert Car Handling 


Come along for a lesson in the art and skill of fast driving 
in Carroll Shelby's outdoor classroom at Riverside Raceway 


By JAN P. NORBYE / PS Automotive Editor 


Su» KILLS. All over the coun- 
try, signs like this warn the motorist against 
speed on the highway. Standing alone, the 
warning is, of course, not true. It is not 
speed that kills. (Most fatal accidents oc- 
cur at under 40 miles an hour.) It is un- 
planned and uncontrolled speed that kills. 

A car can be unsafe at any speed if it is 
driven too fast for conditions—the condition 
of the car, the driver, the road, the weather, 
the traffic density. 

With that off my chest, let me tell you 
about a lesson that I have had lately. I en- 
rolled at a school that teaches driving at 
high speeds—well-planned and well-man- 
aged speed. It is not for the average mo- 
torist. It's for race drivers. 

But some of its lessons are for everyone 
who slides in behind the wheel of a car, 
whether he drives at 30 m.p.h. or 100. 

It's Carroll Shelby's School of High Per- 
formance Driving at Riverside, Calif. Car- 
roll Shelby is a former winner of the 
LeMans 24-hour Enduro. He has held both 
the U. S. Auto Club and Sports Car Club 
of America championships. He also builds 
Cobra and Mustang GT 350 cars. 

Shelby's classroom is one of the world's 
most challenging race courses. Riverside 
Raceway is 3.275 miles long with nine de- 
ceptive turns. An error in judgment is an 
open invitation to spin-out. 

My instructor was John Timanus, who has 
raced Scarab and Lotus cars for many years. 

My mount, supplied by the school, was 
a slightly tired Mustang GT 350. It was 
only moderately powerful—271 hp. at 6,000 
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PHOTOS BY CHAN BUSH 


r.p.m., with a torque of 312 pound-feet at 
3,400 r.p.m. The tach was on the dash at 
eye level. I showed up dutifully for my 
student chores at nine o'clock on a spring 
morning. In the next three days I was re- 
minded that proper control of my steering 
wheel, accelerator, and brake pedal would: 

€ Over and above all, improve the es- 
sential safety of my driving, whatever the 
speed. 

@ Afford my passengers more comfort. 

@ Improve my tire life. 

€ Give me better fuel economy. 

€ Extend my brake life. 

This was a no-nonsense school. We drove 
directly to one of the turns, with my in- 
structor at the wheel. Parked there was a 
panel truck with a blackboard tacked to its 
side. What's a classroom without a black- 
board? Timanus drew a diagram to ac- 
quaint me with the trickiness of this curve. 
And was it tricky! 

There were others, I was to discover. 
One had not one but three apexes. (An 
apex is the point where a car is at its short- 
est turn radius.) In time I would learn to 
take that curve at a sharp clip without 
turning a hair. 

I thought we were ready to roll. 

“Now,” said Timanus, “we'll walk it." 

Out on the track we went, walking through 
the turn. I had to memorize the radius, the 
brake point, the shift points, the apex. 

"Okay," said Timanus, "let me show you." 

He climbed behind the wheel while I 
watched from the right seat. 

“You have to be comfortable to drive,” he 

[Text continued on page 98] 


First thing to learn about fast driving is finding car. If the school supplies the car, it's $1,000. Roll 
a correct seating position. Shelby's thorough, no- bar and a quick-release seat harness are musts. 
nonsense course costs $500 if you drive your own That's Auto Editor Jan Norbye in the crash helmet. 


PERFORMANCE DRIVA 


Each turn is a lesson. It starts with a blackboard After a tour of the turn, a study of the approach, 
diagram and a detailed explanation of brake points, apex, and exit line, driving begins. First the instruc- 
shift points, drift points, turn radius, and apex. tor demonstrates; then the pupil takes the wheel. 
Then comes a guided walk around the turn. You start off slowly, raise your speed gradually. 
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lengthens straights and permits higher turn speeds 
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Downhill left-handed U turn with no banking 

calls for slight drift in middle section. All 
braking is Gone before you turn the wheel; thus 
you enter the turn in a balanced state. A late 
apex straightens the exit line and allows an early 
upshitt from second to third gear. During the 
drift, you literally steer the car with the throttle, 


approximating a steady siate. 


Slightly banked right-hand U turn is surpris- 

ingly fast. You enter at 4,000 r.p.m. in third 
gear after braking hard from the long straight, 
and keep a steady throttle foot while aiming the 
car toward a laic aoex. Your right foot should 
be on the floor before you reach the apex, and 
you'll need full road width when leaving the turn, 
Stay in third along the pit straight, just ahead. 
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began, getting right down to fundamentals. 
He scrunched down in his seat, turning this 
way and that, moving his shoulders, and 
making sure that his reach was just right 
for both wheel and gearshift. 

We approached that first turn. 

"There's a proper curve, or line, to fol- 
low around each particular turn," he said. 
"Everything a racing driver does, he does 
to save time. He brakes as late as he can. 
In the turn he accelerates as early as he 
can. This line"—he demonstrated—“will 
get you in and out of the turn at the high- 
est safe speed." 

More lessons. We went back to the 
blackboard for a review. Did I remember? 
Here was the point to use the brake. Here 
I would downshift. Here I would start a 
controlled rear-end drift. Had I got the 
turn radius firmly in mind? Right here 
was its apex. 

We buckled ourselves in once again. I 
went through the gears, accelerating. May- 
be I was a touch too high on speed. I 
braked slightly. I entered the turn. Was 
I on the proper line? I hoped so. 

There was the apex. I missed it by going 
too far into the road and was badly placed 
for the next turn. Yes, immediately beyond 
was another. 

I was in second gear now, and while my 
drift was no cause for worry, I knew it was 
too great to get an A from Timanus. Nat- 
urally, I messed up the second turn. 

Timanus did have a word of praise. 

"You were smart," he said of the first 


turn, "not to use your brake in the turn. 
You use your brake before the turn. Then 
you enter the turn with your car in a com- 
pletely balanced state." He gave me a 
slight smile. "I also see that you know how 
to steer with your throttle in a drift." 

Then he clobbered me. “But you should 
have braked more firmly before the turn 
instead of rubbing off your speed with your 
tires." 

We studied another turn, on the black- 
board and on foot. I climbed into the car 
again. Gradually I was relearning some old 
lessons that I had tucked away somewhere 
and forgotten. Like any pupil, I wanted to 
keep my instructor out of my hair. I avoid- 
ed sudden changes in speed. That had its 
application to everyday driving—passengers 
must be calm and comfortable. 

The same thing went for brake applica- 
tions and steering reversals. The fewer I 
made, the happier my passenger. Beyond 
that, it saved tires, brakes, and fuel. And 
beyond that, it meant safer driving. 

"You can't watch your dials,” cautioned 
Timanus, *in a turn. Check them on the 
straights." 

When entering a turn I kept the tach in 
the corner of my eye. I established land- 
marks for brake points, shift points, and 
apexes, and the tach told me if my speed 
was right. Timanus was a strict teacher. 
If he told me that the proper engine speed 
for entering a tum was 4,050 r.p.m., he 
didn't mean 4,000 or 4,10! He meant 


[Cc on 1] 


“After studying and practicing each corner separate- 
ly, gradually speeding up until | was taking each at 
the optimum speed for the Mustang GT 350, | be- 


gan to link the turns up with the straights," says 
Norbye. ‘‘Soon I was able to drive around the circuit 
at racing speeds. My schooling was complete.” 
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WHAT'S NEW 


BOATING 


Want to row your own canoe? You can with this new rig 


Here's how to convert your canoe to oar power stretcher, and rowing shoes that fit over your 
for extra speed: Attach a Canoe-Swift rig. De- sneakers or camping boots. All the metal parts 
signed by a college-crew coach to turn any are bronze or stainless steel. The installation 
canoe into a practice racing scull, it cons f weighs 25 pounds and sells for $175. Tool Tech 
Corp., Windsor Locks, Conn., makes it. 


= J E RT 


Assemble-it-yourself boat kits 

No experience in building 
boats is needed to put together a 
new line of fiberglass boat kits. 
Factory-molded hull and deck, 
and everything else you need, 
come with the kits. The Lee- 
ward sailing sloop shown in 
photo at right sells for $699, 
comes with sails and rigging. 
The maker, Luger Boat Kits, 
9200 W. Bloomington F 
Minneapolis 55431, will send 
you a free catalogue showing 
kits for sailboats in 14’ to 2 
sizes, and runabouts and cruisers 
from 12’ to 30’. 


Run your motor on dry land 
With a Testit Flushette you 
can check and tune your motor 
before you leave home, flush 
away salt and silt on returning, 
and operate it during lay-up to 
keep a protective coating of oil 
on the moving parts. You clamp 
it over the water intake and 
turn on the hose for about five 
minutes while you run the motor 
slowly. It comes in two models 
to fit standard outdrive and in- 
board-outdrive motors. Tempo 
Products, 6200 Cochran Rd., 
Cleveland, sells it for $4.95. 
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iam BOATING 


Force the axle through the hole in the center of the 
pneumatic boat bumper. The axle will be easier to 
insert if you first inflate the bumper to make it more 
rigid and coat the steel rod with Vaseline. 


em ww 


Bearings that don’t corrode or need grease are made 
from nylon pipe nipples sold at most hardware and 
plumbing-supply stores. Cut them in half through 
the center flange and gently hammer them in place. 
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Build This BEAC 


By EARL WOBECK 


S... hand-hauling your skiff back and 
forth from car to launching site. You can 
take the sweat out of the job with this 
beach dolly that stows in your car trunk. 
Its wide, barrel-like roller wheels ride over 
sand, mud, rocks, and bumps. The boat 
bottom is protected all the way into the 
water. Two will launch a catamaran, 

The rollers are actually a pair of soft, 
vinyl-plastic boat bumpers of the type made 
by Peters and Russell of Springfield, Ohio. 
The size used here, eight by 20 inches, will 
handle most boats you'd normally launch 
by hand. You can also buy six-by-15 inch 
rollers to make a dolly for smaller, car-top 
boats, or 10-by-26-inch ones that will haul 
about anything you can tow on the beach 
by manpower. 

With different size bumpers, you have to 
change the width and height of the dolly 
to get the right clearance. Also, you can 
add chocks or change the slope of the 
dolly's top to suit the bottom of your boat. 

The hole through the middle of the 
bumper fits snugly on a X-inch-diameter 
axle shaft. The axle turns in nylon pipe- 
nipple bearings. 

The dolly shown is made of exterior ply- 
wood, but you can use one-by-eight stock 
instead. Glue and nail all joints. Use wa- 
terproof plastic-resin glue, silicon-bronze 
annular-thread boat nails, and finish it with 
marine paint. 

Cut out all the pieces, and glue the bear- 
ing blocks in place. Fasten the two ends 
and the center member onto one of the 
sides; then put both bumper and axle as- 
semblies in place. Attach the remaining 
side, making sure the ends of the axles bear 
loosely against the plywood caps. The top 
pieces go on last. 


H DOLLY 


NOTE: NOTE: 
USE 94" EXTERIOR PLYWOOD ASSEMBLE WITH GLUE 
EXCEPT AS NOTED AND BRONZE. 
ANNULAR-THREAD 
$ ETA 
46 S55 Va" X" Xx 
(APPROX) Ki n epee 


PULL ROPE me 
NO. 4448, 8'x20" 
PAR 


{PNEUMATIC 
BUMPER (2) 


ee : / 
m P He DIA. ONE HALF OF 
2/4" NYLON 
5/a’x2a" PIPE NIPPLE (4)/ 
STEEL n DOAA 
là xex2 
PARTS LIST « POP // — EXT PLYWOOD CAP (4) 
No. 4448, 8"-x-20" Peters and Russell Noe 
pneumatic bumpers (2) MSS 
4'-by-A' panel, 34" exterior plywood, AB grade 2d 


2'-x-3' panel, 14” exterior plywood, AB grade 
3' two-by-two pine stock 


55"-dia.-by-36" cold-rolled steel rods (2) 
34"-dia.-by-4" nylon pipe nipples (2) 
1 Ib. waterproof resin glue 
Y, Ib. 134" silicon-bronze annular-thread nails 
| 14 Ib. 1” silicon-bronze annular-thread nails 

1 2 screw-eyes 


20’ (approx) 3$" rope 5 SN acce 
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Ride Your Own Jet Stream 


This 18-foot Buehler Bolero 
Turbocraft guzzles water 
to pack a 40-m.p.h. wallop 


By JIM ROE / PS Boating Editor 


T. Bolero is 18 feet of pump-pro- 
pelled pleasure. It’s a hustling hull that 
lets you have your cake and eat it, too: 
She's lively enough to delight the hot-rod 
side of your character, yet offers solid safety 
advantages, too. 

The boats fiberglass V-type hull is pro- 
pelled by a two-stage Buehler turbopower 
jet unit. Water in large quantities is sucked 
up through a grille in the bottom and forced 
astern through the nozzle at high velocity. 
Newton's Third Law being what it is—“for 
every action there is an equal and opposite 
reaction"—this king-size water gun shooting 
astern causes you and the boat to leave the 
area with a dramatic swoosh. 

Most owners of jet-propelled boats will 
tell you safety is one of the big reasons 
they chose this form of propulsion. This 
safety works two ways: It enables you to 
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Swoosh! Now it's here—now it's there. The Bolero leaves a white wake—at high speed. The boat 


scoot along in water with shallows or debris 
that would bend or break the lower units 
of propeller-driven craft; and it also com- 
pletely removes the spinning propeller, 
which can endanger skiers and swimmers. 

My own biggest surprise in testing the 
Buehler was in the quality and dependa- 
bility of its manufacture. This particular 
boat came off the assembly line on a Friday 
afternoon. At 7:30 the next morning it was 
on its way to the water for our test runs. 
We launched her, turned the key, and 
headed for the opposite shore. And every- 
thing worked to perfection. 

Engineer Bob Stevenson and I put this 
newly hatched slick chick through her 
paces. First was the fuel-consumption test. 
At near-idle r.p.m. of 1,000, the fuel-flow 
meter gave a reading of a half-gallon per 
hour. At cruising r.p.m. of 3,200 it was 
eight gallons an hour, and at maximum 
4,900 r.p.m. we were burning fuel at the 
rate of 18 gallons an hour. This was with 
a 210-hp. Chrysler marine engine. 

On her speed trials, the Bolero got up 
on plane at 2,850 r.p.m., and fell back off 
when the r.p.m. dropped below 2,750. This 
meant she would slide along comfortably on 
plane at something less than normal cruise 


for More Fun 


power. Acceleration is terrific. We swished 
through a %o-mile course in 21.15 seconds 
from a standing start. Response on this 
quick takeoff is quite different from that on 
a propeller-driven boat, since the tach will 
go from idling speed to 4,200 r.p.m. in less 
than one second. 


It goes in here. Water is sucked up through this 
grille in bottom of Bolero's hull. Only projections 
are two shallow antiskid keels. They allow free 
water movement to pump inlet in a hard turn. 


can also navigate handily in water hardly deep enough to get your feet wet if you step overboard. 


and Safety 


Running this same accurately measured 
test course, our top speed at 4,200 r.p.m. 
was 41.44 m.p.h. At cruising speed of 
3,200 r.p.m., our speed was 27.84 m.p.h. 

No boat is completely perfect, and the 
Bolero has two or three characteristics that 
take getting used to. Each is a result of its 
Continued 


T. x buses nui ^" 
And it comes out here. Discharge orifice turns for 
steering. To reverse, gate drops down forward of 
discharge point, deflecting water flow down and 
toward bow of boat. Steps allow swimmers to board. 
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Measuring thrust: Here the pull is relatively light, 
as shown by sag in the line. However, when jet is 
really putting out, line is as taut as a bowstring. 


jet-type propulsion. Since there is no rud- 
der, directional control is achieved only by 
the flow of water through the pump and 
out the rear discharge. At low r.p.m. this 
flow is relatively slight, and I found myself 
constantly working the steering wheel, tack- 


Buehler Turbocraft 


Length Beam Draft Freeboard 
| (Fwd.) | (Amid.) | (Aft.) 
18'5" 7' 34" 1012" 28V2" | 2642” | 25” 
Minimum Thickness 
Construction | (Bottom) | (Sides) (Transom) Flotation 
Hand-layup 3e" Ya" | 5” |Foam chambers 
fiberglass | 
Weight | Recom. Max. | Recom. Hp. 
(hull only) (with engine) | Load Range 
2,130 Ib. 2,740 Ib. | 1,300 Ib. 190-250 


Accommodations: 
Seating for six. 


Standard Equipment: 
Running lights, Morse steering, 12-volt battery, bow eye 
and lifting rings, 30-gal. fuel tank, transom boarding 
handles, tachometer, ammeter, oil-gas-temp. gauges, 
step pads, bilge pump, cleats and chocks, Plexiglas 
windshield. 


Price: $5,395 


Manufacturer: Turbocraft Division, Buehler Corp., Indi- 
anapolis, Ind. 
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Scale interposed between tree and line to boat tells 
the story of the maximum thrust exerted by jet dis- 
charge. At 4,200 r.p.m., it was 1,350 pounds. 


ing back and forth slightly in order to 
travel in a generally straight line. The first 
few times one docks a jet-propelled boat, 
this is a problem, but it is soon familiar 
and I found relatively little difficulty in 
bringing the Bolero in. 

Another feature of a jet-propelled boat is 
the lack of a real neutral power position. 
The pump takes in and discharges water 
all the time. In theory one can achieve a 
perfect balance by lowering the reversing 
gate just enough to have half the discharg- 
ing flow work to reverse the boat, while the 
other half works to drive her forward. In 
practice, this perfect balance is seldom 
achieved—at least by me. 

But these are relatively slight idiosyn- 
crasies for a boat that can drop off the as- 
sembly line and literally alight running. 
She'll do better than 40 m.p.h, turn on a 
dime at high speed, and operate in water so 
shallow you'd hardly get vour feet wet if 
you stepped overboard. She'll never have a 
bent prop or shaft, never break a lower unit 
on a sneaky log. Swimmers can climb up 
the built-in steps at the transom while the 
engine is running, with never a fear of a 
spinning prop. 

In sum, the Bolero is a fast boat—and a 
well-behaved one, too. [^B] 


Drum dial turns with the band switch so 
you see only the dial markings for the 
band you're listening to. Circuit uses 
16 transistors and six diodes, tunes 10 
bands: AM and FM broadcast, long-wave 
F.A.A. weather, seven shortwave bands. 


PERSONAL-USE REPORT: 


LENS ELECTRONICS 


Kit-Built All-Wave Portable Receives FM, Too 


This handsome portable receiving station 
is just about the last word in listening 
pleasure and adventure. 

You can easily assemble the kit over a 
weekend and still have time to mow the 
lawn, polish the car, and have a barbecue. 
The critical AM and FM tuner circuits 
come factory-built and aligned. All you do 
is wire three printed circuit boards, connect 
controls, and finish mechanical assembly. 


Six D flashlight batteries power the 
radio. A battery-saver switch cuts drain 
for normal listening. A large ferrite rod 
in handle is the AM antenna; for FM and 
shortwave there's a five-foot whip. 


Within a few minutes after I had tight- 
ened the last screw, I had tuned in Mos- 
cow, London, Cuba, and South Africa on 
the shortwave bands. FM reception is a 
particular joy—distortion-free music against 
a background of velvety silence. And no 
drift. Even AM stations jammed close to- 
gether on the dial can be tuned in with 
clarity. Price: $159.95 from Heath Co., 
Benton Harbor, Mich.—Hubert Luckett. 
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DRAWINGS BY WILLIAM CASTIMORE 


Photo is enlarged by stretch- 
ing. You could blow up pictures 
in an instant if the photosensi- 
tive coating were on a stretch- 
able plastic film that could be 
pulled to the size you wanted, 
according to this recent Polaroid 
patent. Either positives or neg- 
atives could be enlarged this 
way, and processing would be 
more or less conventional. Films 
that shrink can be stabilized 
chemically or by mounting. 


Telescoping tiller extends reach. You could 
keep your outboard under control from any part 
of a boat if you had an extension arm like this 
connected to the regular tiller of the motor. A 
universal joint would let you steer in the normal 
way and adjust the throttle with a twist. The 
attachment would let you sit forward for vis- 
ibility and would help in rough water by letting 
you adjust your position for better balance. 
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Drowse alarm minds your speed. The average 
driver, according to this Ford patent, makes 
steering-wheel movements at a fairly constant 
rate. But the rate increases if he goes too fast 
for road or weather conditions, slows down if 
he gets drowsy. This system would keep track 
of changes. If the number went up or down 
significantly from his preset average, an alarm 
would warn the driver to slow, or wake him. 


Mirror comes to meet you. Scissor-like tongs 
set between a medicine cabinet and its mirror 
would let you bring the glass closer when you 
wanted a better view, and make it unnecessary 
for you to lean over a wash basin while shaving. 
Flanges on the mirror (not shown in the draw- 
ing) would conceal the extender mechanism 
when the glass was pushed back. 
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Mower blade edges grass. Attached to the 
housing of any power mower, this swing-out 
blade would lift leaning grass along walk or 
fence margins and feed it into the cutters. Sup- 
ported in a cylindrical housing, the cutter shaft 
would be held down by a spring but would be 
free to ride up over obstructions or bumps. The 
cutter would fold flat when not in use. 


Construction barge walks to work. Laying pipe 
on the bottom of a shallow waterway might be 
eased by a walking barge supported by two 
sets of legs. With the fixed legs down, the mov- 


The following patents have been issued on these inven- 
tions: Enlarging film—No. 3,222,168 to E. H. Land, 
Cambridge, Mass.; Tiller arm—No. 3,174,357 to A. G. 
eid Toronto, Can.; Drowse alarm—No. 3,227,998 

F. N. Platt, Ann Arbor, Mich.; Retracting mirror— 
No. 3,159,439 to G. C. Miller, Freeport, N.Y.; Mower 
blade—No. 3,197,951 to F. W. Zick, Beater Dam, Wis.; 


able ones would be shifted forward in their 
slots (left), then lowered to lift the fixed legs 
while the platform moved forward (right). The 
movable legs would then be raised for repeat. 


Walking barge—No. 3,230,721 to L. B. De Long, Seattle, 
Wash., and C. B. Finkelson and G. E. Suderow, NYC. 
Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington, D.C. 30231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 
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WHAT'S NEW 


ELECTRONICS 


First Report: The 
Tiniest TV Yet 


The Japanese have finally 
done it—built a fully transisto- 
rized TV set that's almost too 
tiny to watch. But not quite. 
The Symphonic Minni-3's snap- 
shot-size, flat-faced 3" picture 
tube is adequate for solo view- 
ing from a foot or two away. 

The $150 TV is only 6X" high 
by 6" deep by 3%” wide, and 
weighs in, with batteries, at 5% 
pounds. It can be powered by 
nine C cells or a rechargeable 
alkaline battery pack (the set 
has a built-in recharger), by a 
12-volt battery in a car or a boat 
(an accessory connector plugs 
into the cigar-lighter socket), 
or by a 120-volt AC power line. 
You get about six hours of view- 
ing on a set of dry cells or on 
an overnight recharge of its 
alkaline battery. 

A carrying case, a car anten- 
na, and a mounting rack for a 
car's back seat are available as 
accessories. Symphonic Elec- 
tronic Corp., 470 Park Ave. So., 
NYC, sells the set here. 


A car tape player 
for your living room 

Now you can listen, at home, 
to prctaped music cartridges de- 
signed for your cars dash- 
mounted tape player. The Sat- 
ellite II is an AC-powered tape- 
cartridge transport that plugs 
into the "tape" input jacks on 
your stereo amplifier. It costs 
S50. Telepro Industries Inc., 
Cherry Hill, N.J., makes it. 


Important news: The “Hertz” is in... the "cycle" is out 


What the heck is a Hertz? It's the new—and 
universally accepted—name for the measure of 
frequency. Recently, several international sci- 
entific organizations agreed that henceforth the 
"Hertz" (abbreviated "Hz") will replace the 
common phrase “cycles per second” (or "c.p.s.") 
in technical literature. Poruran Sciexce will 
switch over also, starting in this issue. 

Why the change? Most important: to create 
a scientific symbol for frequency that remains 
the same in any language. Cycles per second is 
strictly an English-language expression. And 
its abbreviation, c.p.s., can be confused with 
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the abbreviations of other scientific terms— 
“candle-power seconds,” for example. 

A less important reason is to honor permanent- 
ly Heinrich Hertz, the 19th-century German 
physicist who first discovered that tuned cir- 
cuits can radiate electromagnetic waves. 

Here’s a short table that compares the old 
and new frequency terms: 

Cycles per second (c.p.s.) = Hertz (Hz) 

Kilocycles per second (k.c.p.s.) — kiloHertz 
(kHz) 

Megacycles per second (m.c.p.s.) = mega- 
Hertz (mHz) 


img PICTURE NEWS 


Whale talks for science while transported in underwater pen 


With hydrophones and tape recorders installed 
in an accompanying boat, Namu, a killer whale 
that blundered into fishing nets off the British 
Columbia town of that name, carried on an 
animated conversation with uncaptured whales 


Ford fastback 
converts to wagon 


The new  custom- 
styled fastback at top 
right turns into a station 
wagon, The fastback 
section of the roof and 
two side panels with 
windows rise electrical- 
ly (bottom). Lowering 
the tailgate permits en- 
try to a rear-facing third 
seat. Designed by Ford 
and built by George 
Barris, Los Angeles cus- 
tom-car expert, it’s an 
experimental converti- 
ble, but could be put on 
the market if there's 
enough demand. 


while being transported in a floating cage to a 
Seattle aquarium. Scientists got 23 reels of tape 
recordings, good for nine hours of "meaningful" 
data now being correlated with underwater 
movies. They are attempting a translation. 
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A Treasure Finder 


You Can Build 


"m- 


Thirty dollars' worth of parts and a few evenings of work give 
you the basic tool you need to hunt for buried treasure 


By RONALD M BENREY / PS Electronics Editor 


H... the next best thing to Captain 
Kidd's personal treasure map when you go 
hunting for buried treasure: an easy-to- 
build electronic metal detector. This sophis- 
ticated cousin to the old-faithful Army mine 
detector is perfect for ferreting out subter- 
ranean objects—including buried treasure. 
Of course, all that glitters is not gold, and 
this unfussy instrument will respond with 
equal gusto to buried beer cans. But false 
alarms are half the fun of searching for un- 
derground booty. And, as a bonus, when 
youre home from the treasure hunt, you 
can use your metal detector to locate gas, 
water, and sewer pipes under your property. 

How it works. The device consists of a 
low-power transmitter and a sensitive radio 
receiver, mounted like the weights of a 
dumbbell on opposite ends of a parallel 
pair of nonmetallic connecting rods. The 
transmitter broadcasts low-frequency radio 
waves—roughly at a frequency of 120,000 
Hertz (or 120 KHz). (Note: the "Hertz" is 
the new symbol for frequency. See page 
108 of this issue for details.) 

The receiving and transmitting antennas 


Transmitter circuit board is held in place by the 
center moldings inside the instrument case. Two 
nine-volt batteries fill the remaining space. Ll's 
leads enter the case through a 44” hole. 


PHOTOS BY ROBERT D. BORST 


are both highly directional multiturn loops, 
mounted, respectively, on the rims of the 
receiver and transmitter enclosures. They 
are oriented at right angles to each other 
—in a mutual “null” position—so that nor- 
mally the receiver doesn't pick up any of 
the transmitted signal. 

In the vicinity of a metal object, how- 
ever, the electromagnetic field of the trans- 
mitted signal is distorted, and the receiver 
does pick up part of the transmitted signal. 
In effect, the metal mass acts like a third 
antenna that picks up and then rebroadcasts 
the signal in the direction of the receiver. 

Circuitry. Heart of the transmitter is 
Q2 (see diagram), a silicon-controlled rec- 
tifier (or SCR). It functions as an elec- 
tronic switch. Each time it is triggered 
"on" by an output pulse from unijunction 
transistor Q1 (which is wired to form a 
fixed-frequency pulse generator producing 
200 pulses per second), it discharges ca- 
pacitor C2 through two turns of the trans- 
mitter's coil, L1. 

The sudden burst of current causes the 
tuned circuit, composed of L1 and C3, to 

Continued 


Cement coil forms, as described in the text, on the 
bottoms of both the transmitter (shown below) and 
receiver instrument cases. The two phenolic cross- 
bars prevent wound coils from spilling off the form. 


oscillate for a few thousandths of a second 
at a frequency of 120 kHz. In the vicinity 
of a metal object, the receiver detects each 
of these bursts. Since they occur about 200 
times per second, the audio output of the 
receivers headphones is a 200-Hz tone, 
whose volume depends on the dimensions 
and nearness of the metal mass. 

The receiver circuitry is built around an 
integrated circuit (or IC) amplifier, Q3. 
Inside this transistor-size component is a 
tiny chip of silicon that contains a complete 
audio amplifier circuit-including eight 
transistors, 14 resistors, and two capacitors. 

The receiver is basically a highly ampli- 
fied crystal set tuned to the transmitter's 
operating frequency. The receivers an- 
tenna coil, L2, and capacitor, C4, form a 
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tuned circuit that responds to 120-kHz 
radio signals. —Radio-frequency signals 
picked up by the circuit are detected by 
the germanium diodes D1 and D2, and the 
audio tone signals are amplified. 

Conventional transistor Q4 serves as a 
meter amplifier, and provides a visual indi- 
cation of the signal strength received on 
panel meter M1. 

Building it. Mount the transmitter com- 
ponents on a 34”-by-2%” piece of perfo- 
rated phenolic chassis board (Vectorboard). 
Fashion a scrap-metal bracket to hold the 
two nine-volt batteries in place inside the 
case. 

Cement (with epoxy) four X" pieces of 
X" phenolic or wood dowel to the corners 
of the bottom of the transmitter case, to 


R1—15,000-ohm, Yo-watt 
carbon resistor 

R2—220-ohm, Ys-watt 
carbon resistor 
—22-ohm, Ys-watt 
carbon resistor 

R4—470-ohm, Y-watt 
carbon resistor 

R5, R6—270-ohm, Ys-watt 
carbon resistors 

R7—5,000-ohm carbon 
potentiometer (audio 


taper) 
R8—47,000-ohm, Ys-watt 
carbon resistor 
R9—330,000-ohm, Ye-watt 
carbon resistor 
R10—1,800-ohm, Ys-watt 


PARTS LIST 


carbon resistor. 
C1—0.3-mfg., 200-volt 
paper capacitor 
C2—1-mfd., 200-volt 
paper PT 
C3. C4, C5, C6—.001- 
mfd., (1,000-pf.) mylar 
capacitors (any voltage 
rating) 
C7, C10—.003-mfd., 200- 
volt paper capacitor 
C8, C9, C11—10-mfd., 
10-volt electrolytic 
capacitor 
D1, D2, D3—1N34A ger- 
manium diodes 
Q1-GE. 2N2646 unijunc- 
tion transistor 


eec cs o cca] c] ccce n 


make a coil form and support for coil L1. 
Add two phenolic crossbars to prevent the 
wound coil from slipping off. A photo 
shows the coil form on the receiver case— 
the transmitter form is made the same way. 


Q2—RCA 2N3228 silicon- 
controlled rectifier 

Q3—Westinghouse WC 
183T integrated-circuit 
audio amplifier. (Write: 
Westinghouse, Molecu- 
lar Electronics Div., 
Box 7377, Elkridge, 
Md., for name of dealer. 

Q4—2N1302 NPN tran- 


sistor 
S1, S2—SPST toggle 
switch 
J1, J2—phone-tip jacks 
Phones: 4,000-ohm com- 
munications-type mag- 
netic headphones 
Meter—0-1 milliampere 


DC panel meter (Parker 
model §-35, 0-1 ma.) 
B1, B2—Burgess 2N6 car- 

bon-zine 9-volt battery 
B3—Burgess APX-19 mer- 
cury 4.5-volt battery 
Instrument cases—trans- 


perforated chassis 
board: push-in termi- 
nals; battery-connector 
clips; #27 enamel- 
covered magnet wire 
(4-pound will wind 
both coils); phenolic 
rod; phenolic tubing 


Ll consists of 74 turns of #27 enamel- 
coated magnet wire close-wound on the 
form, and tapped two turns from the cold 
(or grounded) end. Wind two separate 
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A camera tripod tilt-and-pan head (available at 
photo-supply shops) serves as a universal joint that 
allows you to adjust the transmitter's orientation to 
the receiver to produce a sharp null. 


coils—one with two turns and the other with 
72 turns—in the same direction on the 
form. Solder together the top lead of the 
two-turn coil and the bottom lead of the 72- 
turn coil to form the tap. 

The receiver is also built into a Bakelite 
instrument case. Wire its circuit on a 
second perforated chassis board. Make a 
socket for the IC by forming a ring of 10 
push-in terminals on the board. Note: Two 
of the IC can's leads—numbers 6 and 12— 
are dummies, and are not connected to the 
internal silicon chip. Cut them off close to 
the can before mounting the IC. Attach a 
clip-on heat sink to each of the other leads 
before soldering in place. 

Mount panel meter M1, volume control 
RR7, power switch S2, and headphone tip 
jacks J1 and J2 on the instrument-case lid. 

The panel meter specified in the parts 
list is a rugged—and relatively expensive— 
0-1-milliampere DC movement. If you 
wish, substitute a less expensive meter. 

Mount the receiver-circuit board in the 
instrument case with machine bolts and 
metal spacers, Make a scrap-metal bracket 
to hold B3, the cylindrical 4%-volt mercury 
battery. Use snap-on terminals to connect 
the battery. 

Add a coil form to the bottom on the 
case, as described earlier, and wind receiver 
coil L2. It consists of 68 turns of #27 
enamel-coated magnet wire, close-wound 
on the form. 

Connecting rods. Make these from 2' or 
3' lengths of X"-o.d. phenolic tubing or 
wood dowel. Cement the rods to the re- 
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ceiver case in the positions shown in the 
diagrams. Mount a universal joint, made 
from a photographic-tripod  tilt-and-pan 
head, on the transmitter end of the pair of 
rods (see close-up photo at left). It allows 
you to adjust the relative orientation of the 
receiver and transmitter coils to produce a 
perfect null. 

Heres how you install the joint: Ce- 
ment free ends of the connecting rods to a 
1X" square of X" hardboard or fiberboard. 
Then cement the base of the tilt head to 
the other side of the square. Finally, bolt 
the ball portion of the head to the lid of 
the transmitter's instrument case. 

Tuning up. The transmitter is fixed- 
tuned and requires no adjustment. The re- 
ceiver, though, must be fine-tuned to the 
output frequency of the transmitter. This 
is a one-time-onlv job, and is done by 
adding experimentally one or two extra 
.0005-mfd. (500-pf.) capacitors in parallel 
with C4. Note: On the schematic diagrams 
this additional capacitance is labeled C4a. 

Start by separating the completed trans- 
mitter unit from the connecting rods (just 
unbolt the tilt head), place it about 10" 
from the receiver, and switch it on. Turn 
the receivers volume control full up, and 
orient the receiver's coil for maximum vol- 
ume in the headphones (and highest read- 
ing on the meter). Then turn the receiver 
off, and wire a 500-pf. capacitor across C4. 
Carry out the listening test again. If the 
additional capacitor lowers the maximum 
volume (or the meter reading), remove it— 
your receiver is tuned up as is. If the ca- 
pacitor boosts the signal strength, leave it 
in place and try adding a second extra 
capacitor. 

Using it. This instrument works best at 
finding moderate to large (tin-can size and 
larger) metal objects buried at depths of 
up to 5' in average soil First step in 
searching is to adjust the universal joint for 
a receiver/transmitter null Unlock the 
joint and carefully position the transmitter 
for minimum tone volume in the head- 
phones. 

Hold the detector so that receiver coil 
L2 is close to and parallel with the ground. 
In hilly terrain, you can grip the detector 
by the connecting rods; when searching 
over flat ground, fasten a carrying strap 
made from a 4' length of canvas webbing 
to the ends of the connecting rods—it will 
add to your endurance since you can hunt 
without stooping. 


Shop Talk 


By ROBERT P. STEVENSON 


How to live happily with a broken sash cord—or none at all 


li A century-old inconvenience 
in my home has finally given 
way before an ingenious 1966 
product that may be just what 
you need, too! 

Some weeks ago I received a 
package of Window Control 
Gliders, curved strips of stain- 
less-steel spring 4” wide and 3" 
long. These are designed to stop 
window rattles. They also make 
it unnecessary to tear a window 
apart to replace a broken sash cord. You use a metal guide to flatten them 
for insertion in the crack between sash and window stop, one on each side 
of the window. When you remove the guide, the curved spring exerts pres- 
sure between the sash and window stop, but the sash still moves up and 
down normally. 

My home was built around 1850—before double-hung windows with sash 
cords had become common. In the original windows that remain, only the 
lower sash moves, and all through the years it has been necessary to keep a 
stick handy to prop it open. I've now thrown away the sticks. The gliders 
keep each window open right where I want it, just as they would a modern 
window with broken cords. Eight gliders and a metal guide cost $1.49 from 
Silent Window Glider Co., 533 N. La Cienega Blvd., Los Angeles 90048. 


Brief reports about new products and free guide books 


The makers claim it's just about impossible to break a new 15-watt port- 
able fluorescent extension light, that it can even be operated safely when 
totally submerged in water. Write K & H Industries, Angola, N.Y. 14006 
... Crimped wire that resembles a woman's bobby pin is a new solution for 
loose screws. Bend it into a V; insert it in the hole. Screw Grip kit contains 
six 6" pieces of the wire, costs 50 cents postpaid. Address Mobius Enterprises, 
1121 Elmwood Ave., Buffalo, N.Y. 14222 . . . The latest tips for putting up 
gypsum wallboard are included in a new brochure available free from A.S. 
Melville, Bestwall Gypsum Division, Georgia-Pacific Corp., 2 Industrial Blvd., 
Paoli, Pa. . . A booklet containing plans for 10 household projects is available 
free by writing to Paul Silken, Inc., 21 W. 46 Street, NYC. Ask for the 
Woody's Workshop plans booklet. 


New straight-line finishing sander is styled like an iron 


Wen's new 310 finishing sander is a very comfortable little handful. It 
weighs only 3% pounds and you can use it with ease in any position, even 
high on a wall or overhead to smooth a drywall joint. Because it's styled like 
a clothes iron and budget-priced at $14.95, the Wen merchandisers think it 
may appeal to the lady of the house, prompting her to take on such tasks as 
refinishing the family furniture. That may or may not prove true but, who- 
ever uses it, you can be sure that its %46” straight-line strokes, at a rate of 
7,200 a minute, will smooth a lot of area very, very fast. 
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LEM SHOP TECHNIQUE 


Concentric cuts let you wedge wood loops like 


How to Use the Drinking- 


By R. J. De CRISTOFORO 


H... a clever way to make deep 
shapes in wood. You do it with a flat board 
using the old idea of the collapsible drink- 
ing cup. How does it work? Jigsaw a disk 
in the center of a board, and the disk drops 
through the opening. Do the same thing 
with the saw table tilted about five degrees, 
and the beveled disk falls only part 
through the beveled opening. Then it jams 
tight like a bung in a bunghole. 

Now cut a series of concentric beveled 
rings. Each sinks down in the opening it 
was cut from, and you get a cone shape. 
The more rings you cut, the deeper the 
cone you can make. 
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BEVEL ANGLE SIZE OF KERF 
FACTORS AFFECTING BEVEL CUTS 
A 5 nid 


How it works: In the top cross section above, the 
outside ring was cut with the saw blade at a slight 
angle. Push the center disk down into the space 
made by the saw blade, and it wedges against the 
lower edge of the ring it was cut from, as shown 
in the bottom drawing. How far it projects down 
depends on stock thickness, saw-table tilt, and 
kerf width. A trial cut will show you how much, 


parts of a collapsible cup 


Blanks for lathe-turning 
deep.shaped objects are 
easily built up by this 
trick. Several factors de 
termine wall thickness, so 
you have to plan the proj- 
ect. The best way is to 
make a full-size layout of 
a cross section of the 
lathe blank, as at left, and 
sketch in the contours of 
the piece to be turned 
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Spiral cut with a jigsaw also yields deep shapes 


Spiral cut gives you the same kind of projection you 
get with concentric rings. Big advantage: You don't 
need a starting hole for the blade, and you make the 


bevel cut in one continuous line. The method 
works with either a jigsaw or bandsaw. Slim brads 
hold the projected shape while the glue sets. 


How the cuts are made on either jigsaw or bandsaw 


Blade-insertion holes are needed for jigsawing. 
Drill the holes at the same angle at which you will 
do the cutting, and make them just big enough for 
the blade to go through. A bandsaw blade can't be 


What can you make with the shapes? 
Here are some ideas: planters, raised bases, 
hollow hulls for boats models, trays with 
raised lips, signs with raised letters, panels 
with raised sections, drawer pulls cut di- 
rectly from the drawer front, and, of 
course, blanks for lathe-turning bowls, 
plates, and trays. As you experiment, you'll 
find more possibilities. 

The shape you get depends on the con- 
tour of the sections, the wall thickness, the 
number you cut, and the projection of each. 
For example, if you cut six concentric rings 
in a X" board 6" square, and each ring 
projects Z4", you get a bowl shape that's 
6" across and 3X" high. There's no point 
in trying to figure out beforehand just how 
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inserted through a starting hole, so you have to 
cut the blank in half, saw the half sections, and then 
rejoin them. Make clean, careful cuts. You can't 
sand afterwards; it would enlarge the kerf. 


much projection you'll get; it depends on 
the stock thickness, table tilt, and kerf 
width. It's easier to make a trial cut in 
some scrap and measure it. 

The less table tilt vou use, the greater 
the projection of each individual piece; the 
more pieces you cut, the greater the total 
projection. Using too little tilt and cutting 
too many pieces will give you a shape with 
very thin wall thickness. This makes it 
difficult to do a good glue job. 

A table tilt of two to five degrees works 
pretty well in materials from X" to %” thick 
if you don't use a blade that makes a heavy 
kerf. A X" or 4” blade with a slight set 
works fine on the bandsaw; one .020" thick 
by .110" wide with 15 teeth to the inch 


Continued 


You can use bevel cuts to make tool pockets, too 


Nonsymmetrical contours make useful projects, too Plane down the projecting piece, and you get a neat- 
—like the sliding tool tray above. To make it, trace fitting pocket (right). Felt flock sprayed in the 
the outline of the tool as at left, then bevel-cut. pockets protects delicate instruments. 


How to assemble segments cut on a bandsaw ge al 
Bandsawed half sections are reassembled with staggered IRCLES 


joints. With semicircles, turn the rings as shown at right. With 
other shapes, make the sections longer than necessary and 
cut them to size, staggering joints as in bottom drawing. 


ASSEMBLE 
AS SHOWN 
HERE 
AFTER BEVEL CUTTING — THEN, TO GET STAGGERED JOINTS, 
CUTOFF SHADED ENDS ASSEMBLE AS SHOWN HERE 
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Model boat hull shown above is an example of what 
can be done by varying the contour of the cut. To 
plan the shape, draw a profile view and a top view of 


Half of a project (above) shows you how the sec- 
tions open up to make a deep shape. Before gluing, 
cut sections so they mate with joints staggered. 
Staples clamp the sections while the glue sets. 


Trays and plates with raised lips are simple to make 
with bevel cuts. Make the cut on a jigsaw using 
blade-starting holes, and jam parts together with 
enough pressure for gluing. Clamps aren't needed. 
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the hull before you lay out the stock. Assemble with 
plenty of glue, and use a sharp chisel and sand- 
paper to arrive at the final hull shape. 


is about the right size for the jigsaw. 
These recommendations are just to get 
you started. There's no reason why heav- 
ier blades (for thicker stock) or lighter 
blades (for thin stock) can't be used. 
When you cut, keep the inside piece 
(the part that will project) on the same 
side of the blade. Otherwise, you'll change 
the bevel direction and you'll be in trouble 
—the pieces won't fit. [8l 


Planter, 6" deep and 10" in diameter, was cut 
from a piece of stock 154” thick by 10” square. 
The edge of each piece was coated with glue; it was 
then forced tightly into the piece it was cut from. 


DEM HOME REPAIRS 


Repairing Basement Leaks 


Tae a tip from tunnel builders—plug 
up leaky cracks in basement walls with hy- 
draulic cement. Unlike ordinary cement, 
which will separate and wash away if water 
runs into it before it sets, hydraulic cement 
is ideal for working against running water. 
It sets fast, and as it cures, it expands in- 
stead of shrinking. This makes it a good 
plug against seepage. 

You can stuff it into an open crack to 
stop the flow of water running through it. 
But for a neater job, wait until the water 
subsides to a trickle. Either way, you must 
first enlarge the crack with a hammer and 
cold chisel to a minimum depth and width 
of X". Slightly undercut both sides of the 
chiseled groove for a secure repair. 

Packing the crack. Flush away chips 
and dirt. When the surface is clean, mix 
a small amount of the cement and force 
it into the crack, starting at the top and 
working downward. If water is only trick- 
ling in, pack the crack full of cement and 
hold the trowel over it for several minutes, 
while it sets. If water is flowing vigorous- 
ly, hold a ball of cement in your hand 
until you can feel it getting warm or be- 
coming dry. Then pack it firmly into the 
crack and exert full pressure with the palm 
of your hand or the trowel for several min- 
utes. Do not release pressure too soon— 
water might break through partially set ce- 
ment. When you're sure that the patch is 
holding, use the edge of the trowel to cut 
the patch even with the wall. 

A bit at a time. Continue mixing small 
batches of fresh cement, and work your way 
down the crack six or eight inches at a 
time. Wet the area occasionally as you 
work. and keep the patch damp for at 
least 15 minutes after completing the job to 
keep it from drying out too quickly. 

When dry, the patch will look dark gray 
against the lighter masonry wall. Conceal 
it with cement-base waterproofing paint. 

Two popular brands of hydraulic cement 
are Gold Bond Hydro-Chek and Thoro 
Waterplug. A $1.98 can filled the crack 
shown, with some left over. 

HERBERT R. Prister, Glen Head, N.Y. 


Cement won't fill a hairline crack, so you have to 
enlarge it by chiseling out concrete on both sides 
until you have a 34"-square groove centered over 
the crack. Undercut sides slightly to key patch in. 
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FIVE WAYS TO FLY THE 


Every home has someplace where the flag can catch a breeze. All you 


F, your flag proudly, but correctly. 
Any of the locations shown here will raise it high 
enough so that it doesn’t touch anything below it— 
one of the first rules of flag etiquette. You can make 
brackets of wood for the pole or you can buy various 
metal ones at hardware stores or by mail order. Sec- 
tional poles can be dismantled for storage. Remem- 
ber, the flag is displayed from sunrise to sunset, rarely 
at night, never in bad weather. When it is hoisted, 
as every Boy Scout knows, you face it and salute. 


On an upper balcony. If 

you have a corner like this, 
you can make a simple pair of 
wood brackets to hold flag and 
pole (as shown below). Is your 
railing of wrought iron? Weld 
a section of pipe in a corner 
and put the pole in it. Size of 
flag should be in proportion to 
pole. Here, flag is one-third as 
long as the pole is high. 
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AMERICAN FLAG vice sunno me. 
need is the right bracket in the right spot 


On a windowsill. At the 

right are three standard 
metal brackets you can buy to 
mount outside a window. They 
hold the pole at a 45-degree 
angle. Also pick up a metal 
cleat around which the halyard 
(the rope for raising and lower- 
ing the flag) can be wound to 
anchor it. Use a 6’ pole with a 
3'-by-5' flag displayed like this. 


Between your garage doors. An adjustable 

bracket, such as the one shown above, will 
allow you to control the angle of the pole by loosen- 
ing and tightening a setscrew. A 45-degree angle is 
the most popular. Mount the bracket low enough to 
avoid any interference from overhang. 


On the lawn. Here's a 

flagpole set you can buy 
that will never need painting. 
It's all aluminum. You get a 
6'-high main pole with a 4’ 
extension and a socket you in- 
stall permanently. The head of 
the socket is sunk flush with 
the ground (see drawing at 
left), so you can mow right 
over it. A cap keeps out dirt 
when you're not flying the flag. 
A 10’ pole should fly a 5' flag. 


On a porch post. Set the mast in a pair of hori- 
zontal brackets you can put together yourself. 
Cut the wood the width of the post and screw strips 
at the sides; or cut a U out of a single piece of wood. 
An angle bracket below the lower bracket (note 
drawing) will support the bottom of the flagstaff. 


JULY 1966 | 123 


Py, ^ A little room, a small press, and a few supplies are all you need to print amusing novelties, 
‘a serious writing, unique greeting cards, useful stationery. You can even make money print- 
ing for others. Some samples of amateur printing are shown bordering these pages. 


Take up printing as a hobby—it’s fun, it’s useful, it’s easy 


Y.. can do printing—the kind done on a real press—even if you don't know 
a quad from a quoin. You'll find it's easy to learn. Every day more people 
discover the joy of running their own printing press. Some print just for 
fun. some for personal needs. Some print small newspapers or journals. 
Others get such a kick out of it that they create designs, show their work at 
exhibitions, and join printing clubs. 

Your printery, as hobbyists call it, can be any size from a drawer to a full 


REVOLVING INK TABLE 


OPERATING 
R TYPE FORM 


LEVEI 
ed s NN INK ROLLERS 


, 
L 
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Parts of a hand press are few and simple, as shown above, but the press works just like [Pi orf Ned 
the big ones of commercial printers. Pushing down on the operating lever moves the ink * ry. 
rollers over the type and brings the platen, with paper on it, to bear against the type form. oe lng 


[ RINT SHOE By JOHN BURROUGHS 


to learn. Here's what you need to know to start 


room. And your printing can be as simple as adding your name to store- 


" 
bought Christmas cards or your address to stationery; it can be elaborate Sst 
enough to create your own Christmas cards, announcements, bookplates, E RA 
signs, labels, tickets; it can be as advanced as printing your own newspaper Ml 
or book. You can print whatever you please, and you can make just one 


copy or hundreds of copies. Here's how to get started: 
Your first step is the purchase of a small hand press like the one shown in 
Continued 


Type, rules, borders, ornaments, cuts—these are the 


PS. QV aat 
Type comes in fonts (assortments) as shown above. 
You put each letter of the alphabet into separate 
compartments in a type case. This makes it easy to 
pick them out when you're setting the type in words. 


the photos. A hand lever operates it, and 
it turns out work equal in quality to print- 
ing you'd pay for. 

Among makers of hand presses: Crafts- 
men Machinery Co., 75 W. Dedham, Bos- 
ton; Kelsey Co., Meriden, Conn.; Sigwalt 
Mfg. Co., 4410 N. Ravenswood Ave., Chi- 
cago 60640; Chandler & Price, 6000 Car- 
negie Ave., Cleveland 44103; Adana Presses 
Ltd., 1 Industrial Ave., Woodridge, N.].; 
Popular Printing, 90 Hudson St., NYC. 

Selecting a press. Decide how big a press 
you want. Sizes range from 3” by 5” to 9” 
by 13". These are the dimensions of the 
printing area; the paper you print on can 
be much larger. With a 3"-by-5" press you 
can print letterheads, envelopes, calling 
cards, tickets, signs, and lots more. 

Press prices go up pretty fast with in- 
creasing size, Craftsmen, for instance, sells 
a complete outfit for $50 that includes a 
3"-by-5" press, type, composing stick, ink, 
and other accessories. But by the time you 
get to a 9"-by-13" press, you pay a couple 
of hundred dollars. If you plan to print 
newspapers, booklets, and larger items, 
you'll need a big press. 

You can get started for less by buying a 
used press. Given care, a hand press lasts 
indefinitely, and there are lots of old ones 
around that will turn out fine-quality print- 
ing. If you think a used press is for you, look 
for one in the classified ads in newspapers 
and the yellow pages of the phone book 


126 | POPULAR SCIENCE 


Ei 
Some kinds of type (left to right, standing up): hand 
set—letters on separate slugs; Ludlow—cast line of 
large type; Linotype—line of words cast in one slug; 
Monotype—machine-cast individual letters. 


under printing equipment, and talk to your 
local commercial printer (he may have an 
obsolete one he'll sell you). 

What about type? There are literally 
thousands of typefaces (styles) to choose 
from. You can buy a font (an assortment 
of one size and style) of type for hand set- 
ting for $2 to $10 (higher for very large 
sizes). Price depends on the size of the 
letters, quality of the metal, and the num- 
ber of letters the font contains. 

Tvpe size is measured in points (72 
points equal one inch). This article is set in 
nine-point Caledonia type and has one point 
of spacing between the lines. 

Tvpe bought from any reputable sup- 
plier is cast in hard metal that, with care, 
will stand up for thousands of impressions. 
For very large letters, vou can use wood 
tvpe. Its cheaper, and it lasts almost as 
well. 

How many letters a font contains is des- 
ignated by the number of capital A's, the 
number of lower-case a's and the number 
of l's. A 12-A font will have about the 
same number of the letters I, N, O, R, S, 
and T, with proportionately fewer of the 
less frequently used letters: B, W, Q, etc. 
Some fonts include numerals and punctu- 
ation; some don't. 

You also need an assortment of spaces 
and quads (blocks of metal lower than the 
type, used to fill in blank spaces). You 
buy spacing material for each size of type. 


bits and pieces you put in a press to do a printing job 


18 point Venus Light Italic 
44 point Bank Forgpl 
12 point Times Roman Italic 


10 point Century Expanded 


8 point Garamond Bold 
6 POINT COPPERPLATE GOTHIC NO. 4 


HAIRLINE RULE 


FOUR POINT RULE 


SCOTCH RULE 


The typefaces you see here are just six of the thou- 
sands you can choose from. Rules to print lines 
(shown below the type) come in strips, which you 
cut to the length you need. They're cast in metal. 


It makes no difference what typeface 
they're used with. 

You can get a type catalogue from Amer- 
ican Type Founders, Elizabeth, N.J. Crafts- 
men, Kelsey, and Popular Printing sell type, 
as well as ink, paper, and other supplies. 

You can make do for some composing 
equipment that you may eventually want: 

€ A type case or compartmented shallow 
drawer for storing the different letters—use 
a tray of pillboxes or paper cups. 

€ A composing stick for setting type— 
set your type directly in the chase. . 

€ Furniture (wood strips for filling in 
space between type and chase)—saw them 
up yourself from scraps of hardwood. 

€ Leads (thin strips of metal for spac- 
ing out lines of type)—substitute heavy 
paper. 

€ Quoins (metal wedges for clamping 
type in place)—make matched wedges of 
wood. 

A lot of home printers take pride in us- 
ing only hand-set type, but you can use 
machine-set type. You pay a typesetter to 
do this. It’s handy when you want a type- 
face you don't have, or when you have a 
lot of type to set. Price varies, so ask 
what it costs first. 

Photos and drawings. You print these 
with cuts, or printing plates made of zinc 
or copper with the drawing or photograph 
etched into the metal Black-and-white 
hard-line drawings make line cuts. Con- 
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CHRISTMAS 
To embellish your printing, type suppliers carry bor- 
ders and ornaments like these. The borders come in 
strips, which you cut to size, but the miscellaneous 
ornaments are cast on individual metal slugs. 


So — 9 — 


YE 


Cuts (engravings) print drawings and photographs. 
Three types (top to bottom) are: linoleum block you 
carve yourself, halftone engraving of photograph, 
line engraving of drawing. All are mounted on wood. 


tinuous-tone art, such as photographs, with 
shadings from black to gray, is printed with 
halftone cuts. A halftone prints small dots of 
various sizes (look at one of the photos on 
this page under a magnifying glass). 

You can buy stock cuts of ornaments and 
decorations for Christmas cards and other 
purposes from printing suppliers. Or you 

Continued 
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Compose type by picking up each 
letter from type case and placing 
it in composing stick. Varying 
word spacing makes line even. 


Here's how you set type by hand and operate your hand press 


Lock up type and cuts in chase. 
Space around type is filled with 
furniture (wood blocks) before 
chase screws are tightened. 


Ink up by rolling a thin, even coat 
of ink on the ink table. Either a 
separate roller or a press roller as 
shown above is used for inking. 


Print by pressing down on the hand 
lever. The first piece will likely 
show uneven printing, with some 
type too dark, some too light. 


can have engravings made from your own 
drawings and photographs. Look in the yel- 
low pages of the phone book under Photo 
Engravers to find out where to have these 
made. Sometimes a local newspaper 
plant will do engraving for you. 

You can make your own line cuts out 
of wood or linoleum blocks. Art-supply 
stores sell the blocks. You draw the design 
on the block and carve away the surface 
you don't want to print. 

Buying the ink. Just a dab does a lot of 
printing, so some suppliers sell ink put up 
in small, quarter-pound tubes for the hob- 
by printer. There are dozens of standard 
colors to choose from. And, following in- 
struction booklets you can buy, you can 
mix hundreds of colors yourself, using just 
a few colors and black and white. 

You can print in any color on your hand 
press, and in as many colors as you wish 
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"Makeready"—adjusting im- 
pression of paper against type 
to get clear, evenly inked print- 
ing—is done by turning screws. 


Washup is cleaning ink off rollers, 
table, type, and cuts when you're 
through printing. Use type cleaner, 
benzine, or kerosene for this. 


on one sheet of paper. Just print one col- 
or, let the ink dry, and set up the type or 
cuts for the next color. Then, with a dif- 
ferent color ink in your press, put the paper 
through the press again. But you can't 
print full-color photographs. This takes 
special equipment and know-how. 
Choosing the paper. For a lot of jobs, 
you can use plain stationery bought at the 
dime store. If you're friendly with your 
local commercial printer, he might sell you 
small quantities from his own stock. But 
the greatest delight is to do your own print- 
ing on one of a myriad of fancy papers you 
can buy. Textures vary from smooth and 
shiny to eggshell and antique; colors from 
purest white to pastel shades to brilliant 
hues; weights from thin, filmy sheets to 
heavy card stock. You can get paper with 
deckled edges, two-colored paper, sheets 


[Continued on page 176] 


What's 
New 

for Your 
Yard 


Tractor comes in its garage 

There's no problem here 
about where to keep your 
brand-new garden tractor. 
Lambert, Inc., Dayton, Ohio, 
ships its tractor in a crate that 
converts to a back-yard stor- 
age shed. 


A precut playhouse 
you can assemble 

Children will have a ball 
in this little house all their 
own. There's more than 20 
square feet of floor space for 
them to play in. Instructions 
for assembling come with 
each package. Potlatch For- 
ests, Inc., calls the construc- 
tion method Lok-Blok. The 
floor and walls are of white 
pine, the roof of structural 
exterior plywood. No foun- 
dation is needed, and the 
lightweight building is por- 
table. The assemble-it-your- 
self kit of precut interlock- 
ing parts and all hardware 
needed costs $89.95. 

| 


Garden rake adjusts to the work 

You can adjust this fan rake to any spread from 
eight to 21 inches by means of a thumb nut. The 
handle and a spring clip slide down in the eight- 
inch position for extra support. Teeth are tempered 
steel. The 48-inch handle is hardwood. Bissell, Inc., 
Grand Rapids, Mich. $2.70. 


Y r 
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Popular 
Science 


AWARD 


Popular Science Monthly an- 
nounces another in its series of 
Awards introduced to give recog- 
nition to companies and individ- 
uals making outstanding contri- 
butions to American living in 
fields of interest to PS readers. 
The seventh selection of the 
Popular Science Editorial Board: 


Outdoor 
Power Equipment 
Institute 


The outdoor power equipment 
industry has taken a giant step 
forward in lawn-mower safety. 
Its pioneering, self-imposed safe- 
ty code—which covers more than 
four million mowers on sale this 
year—has ushered in a new era 
of industrial responsibility for 
protection of the consumer. 


CONFORMS TO SAFETY STANDARDS 


The seal of the American Stand- 
ards Association on all mowers 
that meet the OPEI code is des- 
tined to take its place as a 
symbol of quality and safety. 


Ernest V. Hern 
Editor-in-Chief 


Eucene S. Durrieto 
President 


130 | POPULAR SCIENCE 


YOUR NEW 


New power-mower safety 
standards are a great step 
forward in accident 
prevention—but much 
still needs to be done 


By HERBERT SHULDINER 


T. nation’s leading lawn-mower 
manufacturers have launched one of the 
greatest voluntary safety crusades ever un- 
dertaken by private industry. 

Working through the Outdoor Power 
Equipment Institute, the lawn-mower mak- 
ers have adopted a safety code that insures 
that any power mower you buy this year— 
if it bears the institute’s triangular seal (and 
over 90 percent of the mowers on sale do) 
—is the safest and most durable one you've 
ever been able to buy. 

Despite these improvements, no power 
mower on the market is absolutely safe—nor 
can it ever be. That's because the machfhe 
is only one of the causes of accidents. The 
operator and environment also contribute 
to creating mishaps. 

But safety experts are unanimous in the 
opinion that the OPEI mower code is a big 
step forward in safer power mowing. “The 
OPEI has set a precedent in the initiative 
they’ve taken and other organizations would 
do well to copy them,” says Hans Grigo, a 
technical consultant of the National Safety 
Council. “They are pooling engineering 
know-how for safety and have pledged not 
to sacrifice safety for innovation.” 

The code does three basic things to in- 
crease the safety of power mowers: 

@ Reduces the possibility of your coming 
into contact with the blade. 

€ Cuts your chances of being struck by 
missiles hurled out of the grass-discharge 
chute or from under the mower housing. 

@ Insures that cutter parts of any mower 
made under the code are highly durable. 

Prof. L. W. Knapp Jr., chief of the Acci- 
dent Prevention Section of the University 
of Iowa's Institute of Agricultural Medicine 


MOWER...safest one yet 


and one of the nation's leading experts on 
farm- and garden-machinery hazards, says, 
“The new code should be your beginning 
when choosing a new mower because it pro- 
tects you from buying a hunk of junk.” 

But Professor Knapp feels there is room 
for even more improvements in mowers. 
Many industry representatives echo these 
feelings, but fear consumer resistance to 
safer machines. 

Walk-behind rotary mowers are the big- 
gest problem. “By the time you render a 
rotary mower safe, you limit its ability to 


do the job the average person demands,” 
says Sherman C. Heth, vice-president for 
engineering of the Jacobsen Mfg. Co. 

He cites the experience his company has 
had in making rotary mowers for export to 
Sweden, which has the strictest power- 
mower safety code in the world. The Swed- 
ish machines must be completely enclosed. 
No discharge chutes are allowed. Guards all 
around the deck and between the wheels 
make the machine a “virtual battleship.” But 
many Swedish customers buy this machine 
and then cut away part of the side deck 

Continued 
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The new look in safer power lawn mowers 


Main features of the new safety code adopted this year by the nation's lead- 
ing mower manufacturers are illustrated here. Any mower that meets these 
specifications qualifies for the triangular seal of the Outdoor Power Equip- 
ment Institute. About 10 percent of the more than four million mowers on 
sale don't — so for safety, look for the OPEI seal before you buy. 


Engine speeds are limited so 
blade-tip speed won't exceed 
21,000 feet per minute. This 
cuts force of hurled objects. 


Rotary blades—source of most 
lethal lawn-mower accidents — 
are now better shielded. 
There's more clearance be- 


tween blade tip and housing. 
Blades are better made and 
won't "explode" when they 
strike tree stumps or rocks. 
Cutting edge on blades has 
been reduced. Some blades are 
made to fold back when they hit 
something solid. 


On-off switch (above) reduces 
danger of unexpected starting. 
Handle stop (below) keeps you 
from gettingtoocloseto mower. 


Cutting-height adjustment is 
easy to make on new machines. 
A single lever changes height 
and keeps you from coming in 
contact with blade. 


Lower housing is designed so 
that you won't stick your toe 
under bottom of the mower's 
skirt, accidentally touch blade. 


MN 


Discharge chutes are smaller 
and ejection angles lower. Steel 
guard must be welded across 
bottom of chute to lessen possi- 
bility of contact with blade. 


Here are four good ideas to 
promote power-mower safety 


Safety seat on Toro riding mower exceeds minimum 
code requirements. When you get up from the safety 
seat, the mower wheels stop and the blade locks, 
giving the mower a sort of deadman's control. OPEI 
code provides that all moving parts, gears, and 
chains of riding mowers be covered adequately and 
that they have stability on grades. But most riding 
mowers aren't made to stop if you fall off. A dead- 
man's control would be an effective way to prevent 
unattended mowers from running over anyone. 


The Ohio Highway Department rigged up this de- 
vice to protect its employees from missiles thrown 
out from under the housing of some machines it 
uses. The protective ‘‘fence’’ is made of chain links 
that drag along the ground. 


Antimissile device, proposed by Prof. L. W. Knapp 
of lowa Institute of Agricultural Medicine, might help 
cut down on greatest source of injuries to mower 
operators—hard objects thrown out between the 
rear wheels. Knapp suggests installing a spring- 
loaded roller between the rear wheels to maintain 
constant contact with the ground and block off most 
of the rocks, wires, or nails flying off rotary blades. 


to improve cutting and make lawns neater. 

Despite the feeling in industry that con- 
sumers tend to resist paying for safety in- 
novations, an even stricter safety code is in 
the offing. Lyle S. Richardson, a vice-presi- 
dent of the George D. Roper Corp., one of 
America's largest lawn-mower manufactur- 
ers, says an OPEI committee is working on 
a revised and strengthened code. 

Closing up the rear end. Extensive re- 
search is now being sponsored by the U.S. 
Public Health Service to better pinpoint 
what hardware improvements could be 
made to prevent accidents. One project con- 
ducted by Professor Knapp points to the 
need for closing up the rear end of the 
machine. Knapp and an associate, W. H. 
McConnel, found that the most frequent 
accident to the mower operator is caused by 
objects hurled back between the rear wheels. 
If some kind of spring-loaded roller (see 
drawing at bottom, left) which would 
always maintain positive contact with the 
ground could be made standard on rotary 
mowers, most of these accidents might be 
eliminated. Knapp says a simpler adjustment 
for cutting height is needed, too. 

“Slowing down the machine would also 
make it safer," Knapp says. The average 
mower motor now runs at 3,200 r.p.m. Some 
run as slow as 2,600 r.p.m.—which is still 
pretty fast. The reason for the speed is that 
to get a good grass-cutting job out of a ro- 
tary running at slow speed, the blade must 
be real sharp. In practice, few people keep 
blades sharp enough to do a satisfactory 
cutting job at slow speed. And they want 
machines that can cut grass with dull 
blades. 

But Knapp warns that there's a limit to 
improvements: "You can make the rotary 
mower so safe that it will cut grass poorly, 
and nobody will want to buy it." 


Safer way to make cutting-height adjustment is fea- 
tured in new AMF Homko lawn mowers. Wheels are 
suspended from a monorail track, which allows you 
to vary height of all four wheels at once by moving a 
lever, as below. Homko mowers have a stainless- 
steel Flexor blade, which is designed to stay sharper 
longer and is so constructed that it flexes back 
when it makes contact with any solid object. 


What's New 
for 
Camping 


Easy way to make outdoor 
clothes water-repellent 

Its Scotchguard rain and 
stain repellent in aerosol spray 
cans. You can also use it to pro- 
tect your canvas shoes, sleeping 
bag, tent, pack, tarpaulin, and 
other fishing and camping gear. 
There are two kinds: one for 
dry-clean fabrics, o or wash- 
ables. A can costs $2.98. 


Sleeping bags with a choice of blankets 

With a layered sleeping bag, you crawl into 
whichever layer is best suited to the outside tem- 
perature. The All-Temp shown above, made by 
H. Wenzel Tent & Duck Co., St. Louis 63132, 
has two compartments: one with a one-pound 
cover for warm-weather sleeping, another with 
a three-pound cover for chilly weather. And 
you don't need to buy a mattress: There's a foam 
one built into the bag. Cost: $35.95. 

You get three choices of sleeping warmth with 
the Tri-Temp made by the Coleman Co., Wich- 
ita, Kan. 67201. It's extra large and warm for 
its weight, and the bag is made so you can zip 
it up without having the slide catch. It's one of 
10 new bags, ranging from 2% to four pounds, 
made by Coleman. 


Camping experience designed these tents 
Coleman, an old hand at making outdoor 
equipment, now offers seven new, light, roomy, 
and easy-to-put-up tents. Even the largest one, 
the 10-by-13 foot Oasis shown above, goes up in 
a few minutes with no strain. Spring-loaded, 
self-adjusting aluminum poles keep the tent taut. 
They're color-coded to simplify putting them to- 
gether right. The extra-large doors and windows 
are screened with nylon mesh. A free catalogue 
is available from the Coleman Co., Wichita, Kan. 


Guide to camping and outdoor living 

Tips on selecting equipment and preparing for 
a camping trip, and a list of campgrounds, are 
in a 52-page booklet you get when you buy 
Johnson's insecticide or insect repellent. 


Have trouble staking down a tent? Here's a mallet to make the job a lot easier 


Tent stakes won't split when you pound them 
with this new Champion mallet, which has a 
hard-rubber head permanently mounted on a 
rust-resistant steel handle. A specially designed, 
welded stake-extracting hook at the other end of 
the handle makes dismantling a tent easy. It's 
imported from France by I. Goldberg & Co., 429 
Market St., Philadelphia 19106. Price: $1.75. 
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The Greenest Lawn 


T. less it rains, the more you 
need an efficient lawn sprinkler, not only 
to keep the grass alive but to conserve wa- 
ter. Some sprinklers throw half their spray 
away. Others, subject in recent years to 


DRAWINGS BY DAN TODD 
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Some traveling sprinklers follow the hose as they water the lawn, 


some pretty ingenious engineering, can be 
programed to water only where you want | 
water, to deliver the size droplet you want, | 
to move themselves around the yard, and | 
to shut themselves off. 


DRIVE GEAR 
(TO REEL) 


Smart engineering in new lawn sprinklers 
puts moisture where you want it 
with a minimum of waste and bother 


By JACKSON HAND PHOTOS BY ROBERT D. BORST 


for the Least Water 


An example is a little $4 spinning sprin- Toward the other end of the scale is the 
kler that its manufacturer (L. R. Nelson) $20 Contour Rain Dial by Gates Rubber 
calls the Poppy. It has three arms that Co. You can program this one to water the 
spin, and it throws a square pattern—from yard around a kidney-shaped swimming 
about 5’ by 5' to about 45’ by 45’. pool-or just about any other (— 

Continue 


and on two of them you can shift gears to vary the speed 


Jet action causes sprinkler arms to revolve. The Melnor at far left has 

adjustable nozzles (see small photo). The revolving arms drive gears that 
T propel the sprinkler along the hose. Two speeds let you water light or 
7". heavy—since the sprinklers throw the same amount of water at either 
speed. Left, the Melnor double-idler system has two idler gears (A and 
B), mounted on flat springs. They match with gears of two sizes (1 and 
2). When you turn the speed knob, the cam forces either of the idlers 
into position, one producing more speed than the other. A quarter-turn 
turns the cam so neither idler engages. This provides stationary water- 
ing. The Nelson, below, has a spline system. The shift lever, terminating 
in a fork, slides the dual gear along a splined shaft, so that it can en- 
gage either the high-speed or low-speed gear from the worm-drive sys- 
tem. The shaft, in turn, drives the gear-down to the tractor wheels. 


Traveling sprinkler winds up tether to pull itself along, as vacuum 


Oscillating traveling sprinkler made by Sherman 
gets its power from a diaphragm motor. In each 
wheel is a plastic dome, sealed with a rubber dia- 
phragm. Fastened to this is a laterally moving 


out a drop landing on forbidden ground. 
Beneath its plastic housing are 16 red dials 
that control the direction and distance the 
water will be thrown at various points as 
the nozzle makes a slow (90-to-120-second) 
revolution. 

You follow the nozzle through one cycle, 
adjusting knobs for the distance required to 
cover the area you want to sprinkle. From 
then on, the machine takes over, never for- 
getting what you told it the first time. 

The five kinds of sprinklers. Although all 
sprinklers overlap in general utility, each 
type has one or two special features or 
functions. Basically, there are five kinds: 


NOZZLE 
VENTURI POINT 


PIVOT 


VACUUM 


shaft in the form of a hollow tube. As the water 
Passes through the sprinkler, it creates a vacuum 
(venturi principle) and draws the shaft to one side. 
At the end of this stroke, a tiny lever opens a valve 


1. Rotating or whirling sprinklers. 

2. Oscillating sprinklers that wave a fan 
of water over an area. 

3. Impulse sprinklers. 

4. Turret sprinklers, devices with a fit- 
ting that allows the selection of the kind 
of spray head desired. 

5. Simple spray heads, each designed for 
a specific kind of spray or pattern, 

The advantages of each sprinkler become 
most apparent in terms of specific applica- 
tions. For a tiny lawn, for instance, your 
best bet is a small sprinkler head that 
throws a square pattern. 

If you grow large expanses of grass, you 


Turret models give you a choice of several sprinkling patterns 


Pancake turret on top of this sprinkler mounts four 
different heads, each with openings designed to 
produce one of the patterns of spray shown in the 
sketches. Selecting the one you want for any job 
is as simple as turning the turret until it click-stops. 
From model to model and manufacturer to manu- 
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facturer, heads are available in a wide variety. 
Take a walk over your lawn, establish the shapes 
you need most, and then pick the best model for 
your yard. Skids make the Melnor sprinkler shown 
above easy to move about. These are designed 
for no-dig-in balance with automatic shut-off. 


CREATED HERE 


Switches spray from side to side 


in the shaft, and the shaft returns. The valve closes 
and the cycle repeats. The back-and-forth motion 
of the shaft activates the oscillating nozzle and 
drives a ratchet that winds up the cord on a spool. 


should look at big oscillators, spinners, or 
impulse rigs—something that throws a lot 
of water. But you should also look for mo- 
bility, quite likely a sprinkler that travels. 
(People in this category may also need one 
or more of the little jobs.) 

The oscillators. This type is probably 
the best choice for most lawns. Here's why: 

€ They cover a big area, up to 50' by 
55' or 45' by 70' or more, depending on 
water pressure. 

€ They are easy to move. Most are 
mounted on sled-like runners. Set them 
up at the far end of the lot, then simply 
haul in the hose to move the pattern. 


@ Within a price of, say, $15, they in- 
clude adjustments from a 3'-by-3' square 
up to large areas. Part of this range is con- 
trolled through water pressure, part of it 
by limiting the arc through which the os- 
cillator travels. 

€ Most important, they can be adjusted 
to cover just a narrow strip, a frequent re- 
quirement in watering. The more flexible 
models have an infinite number of wide-to- 
narrow adjustments. All of the better ma- 
chines can be set to water only to the left, 
only to the right, or right down the center. 
The advantage of this is that you can put 
the sprinkler close to the house and set it 
to spray a strip right up to the foundation 
without touching the house itself. 

Oscillators have disadvantages, too. 
They tend to leave too much water at the 
edges, since the ordinary crank-driven os- 
cillator must come to a stop at the end of 
each stroke before it can start back. This 
is licked by the use of a heart-shaped cam 
on an oscillator made by Nelson. 

Another disadvantage, though slight, is 
nonadjustability of the type of spray. The 
water comes out in a stream that breaks 
into droplets. There is no way to control 
the size or frequency of the droplets to 
prevent damage to new seeding. 

Whirling sprinklers. Except for little 
prodigies like the Poppy, whirling sprinklers 
throw circular patterns. You miss the cor- 
ners. There is no efficient way to water a 
rectilinear area with a circular pattern. 
However, when the area is big, the advan- 

Continued 


Impulse sprinklers go part way around circle and then reverse 


"w. a Bis 


b] 


In impulse sprinklers, a jet from the nozzle strikes 
the spoon-like end of the impulse arm, causing the 
arm to pivot aside. A coil spring drives the arm 
back, however. As it strikes home, momentum 
turns the sprinkler head slightly. At the end of the 
rotation the trip springs into place, preventing the 


ARC ADJUSTMENT RING + 
aiana alas E 
arm from swinging out but still allowing it a small 
arc of travel. This reverses the impulse, and the 
sprinkler slowly swings back. By positioning stops 
located on the base of the sprinkler, you can make 
it trip and reverse at any point, thus establishing 
any segment of a circle you want to sprinkle. 
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Oscillating sprinklers get their power from a simple turbine, let you 


Oscillating sprinkler waters a rectangle. On its way 
to the oscillating delivery tube, the water turns a 
simple turbine, driving a worm gear that produces 
a crank action to oscillate the tube. On this Nelson, 


tages of the whirling sprinklers are great: 

@ Whirlers have the largest throw—up to 
a radius of 80’ or more. 

€ They generate a lot of power for 
mechanization. With the tips of the arms 
slanting backward, a strong jet force sets 
up the whirling action. Through gear- 
downs, this fast-whirling spinner can pow- 
er mechanisms that move the sprinkler 
across the yard. 

€ The better whirlers have adjustable 
nozzles, which can be set for a strong, far- 
reaching stream or for a gentle misting 
spray. They can be set, also, to throw high 
or low, to avoid being carried by the wind. 

Impulse sprinklers. An impulse-sprin- 


PITMAN 


ROLLERS 


a control knob on the crank lets you vary the length 
of the oscillating arm. You thus change the placing 
and size of the rectangular area that you want to 
water. You can water to the sprinkler's left, to the 


kler pattern is always circular, but it has a 
special advantage. It will throw any seg- 
ment of a circle. Set up an impulse sprin- 
kler right at the corner of the house. It 
will water right up to the foundation in 
front-clear around and up to the founda- 
tion at the side. Set it up in an L; it will 
water from one wall 90 degrees over to the 
other—and no more. Set it in the middle of 
the yard; it will water a circle 80’ or more 
in diameter. 

Turret models. A turret-model sprinkler 
may be three or four, or more, sprinklers 
in one. It may provide you with: 

€ A head that sprinkles 30’ by 30’. 

€ A head that sprinkles 5’ by 50’. 


How three rotating arms spread water over a square area of lawn 


In Nelson's Poppy, three arms radiate from a dome 
over a four-hole bushing. Water rises through the 
bushing, filling the dome. As each arm passes a 
hole in the bushing, water pressure is direct, as in 
arm A and aperture 1 shown in the drawing, and the 
water shoots out without restraint, forming a corner 
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of the square. As the dome turns, the A-1 aperture 
closes gradually, water isn't thrown so far, and the 
C arm begins to approach aperture 4 flow. Soon it 
is a straight shoot, and that corner of the square 
gets its share of water. Meanwhile, arm B is closing 
in on aperture 3, and arm A is about to reach 2. 


spray a rectangular area of any size 


right, or a varying distance to both left and right. 
To avoid puddling at the edges, the heart-shaped 
cam causes the tube to whip back faster at the end 
of each oscillation of the sprinkler. 


@ A head that sprinkles 10’ by 50’. 

@ A deluxe hose nozzle that adjusts to 
do all the things an ordinary nozzle does. 

In some instances, the nozzle may be 
replaced with a 20’-by-30’ pattern. Melnor, 
for example, offers a turret with either 
range of sprinkler selections, and points out 
that with reduced faucet pressure each is 
reduced in size, in exact proportions. 

Travel-type sprinklers. These have a 
special convenience of their own, since you 
can set them up to sprinkle a tremendous 
area without further attention. They work 
in one of three different ways: 

@ You place the sprinkler, then string out 
a nylon cord or stainless-steel tape (as in 


f sw Co h 
New Sunbeam traveling sprinkler can be set to 
spray widths from 5' to 50’, travel the length of its 
90’ stainless-steel tape, and shut itself off at the 
end. You set the width of throw by turning a dial on 
top of the arms. At wide throw it moves more slow- 
ly to keep the degree of watering constant. 


Sunbeam) and fasten the end to a steel 
stake. As the sprinkler runs, it winds up the 
tape or string, dragging the “rain” along as 
it goes. At the stake, it shuts off. 

€ You take the sprinkler out to the end 
of the hose, laying the pattern you want the 
sprinkler to follow. The spinning mecha- 
nism winds up the hose on a drum, and 
the sprinkler follows the hose home. This 


„gives you great versatility, since you can 


walk the hose around corners, over banks 
and slopes, wherever you want it to go. 

@ You take the hose out as above, but 
place the sprinkler astride; it heads back 
toward the faucet along the route you laid 
out. By means of a big collar or a heavy 
pulley-like wheel, the sprinkler turns and 
twists wherever the hose goes. 

Names and addresses of manufacturers 
whose products are discussed in this article 
(plus several other leading producers of 
similar equipment) are: 

H. B. Sherman Mfg. Co., Battle Creek, 
Mich.; Melnor Industries, Inc., Moonachie, 
N.J.; Sunbeam Corp., 5600 W. Roosevelt 
Rd., Chicago; L. R. Nelson Mfg. Co., Inc., 
1725 S. Washington St., Peoria, Ill; Gates 
Rubber Co. 999 S. Broadway, Denver; 
Rain Bird Sprinkler Mfg. Co. 7045 N. 
Grand Ave., Glendora, Calif.; True Temper 
Corp., 1623 Euclid Ave., Cleveland; Bernz- 
O-Matic Corp. 740 Driving Park, Roch- 
ester, N.Y.; Disston Div., H. K. Porter Co., 
Inc, 601 Grant St, Pittsburgh; W. D. 
Allen Mfg. Co., Bellwood, Ill. Uu: 


Control dials on these two new sprinklers vary the pattern 


You can program the new Gates contour sprinkler to 
cover virtually any shape around a central point, us- 
ing the 16 dials under the housing. A single nozzle 
revolves slowly. Water glances off a baffle that 
raises and lowers according to your settings, thus 
controlling the distance the water is thrown. 
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Shimmy, shake, tramp, and other troubles—how to tell what kind of 
unbalance you've got and what to do about it 


THE TRUTH ABOUT WHEEL 


By RICHARD DAY 


Y.. can save money on wheel balanc- 
ing by knowing when to say “bunk” to a 
sales-minded mechanic and when to ignore 
the advice of a know-it-all neighbor. 

If your front wheels are unbalanced, the 
hood vibrates up and down in time to 
wheel rotation. The steering wheel shakes 
and sometimes wiggles from side to side. 

To check for rear-wheel unbalance, place 
a sheet of paper on the rear seat and have 
someone see if it bounces up and down 
with the tramping rear wheels. 

At highway speed, only four ounces of 
unbalanced weight in one spot around the 
tire causes a force of 35 pounds to act up 
and down, forward and backward on the 
wheel as it turns. At every revolution, your 
tire, and front or rear suspension, get 
kicked by this rampaging force. It “cups” 
tires, wears bearings. It beats up ball joints 
and overworks tie-rod ends and suspension- 
arm pivots. Shock absorbers take a whip- 
ping, too. 

The present industry standard is to bal- 
ance wheels to the nearest X ounce. Some 
experts feel that this isn't close enough for 


Check your wheel balance by pressing an eight-inch 
pulley mounted on a 3,450-r.p.m. motor against the 
jacked-up front tire. Feel for vibration in the bump- 
er. If the wheel is in balance, there should be none. 
Spin the rear wheels with the car engine. 
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high-speed driving and expect %-ounce 
balance weights to come into general use. 


` Some shops already use them. A %-ounce 


weight is just a little heavier than two pen- 
nies. 

What is balance? There are two kinds of 
balance: static and dynamic. Static balance 
is balance at rest; dynamic balance is bal- 
ance in motion. A wheel that is statically 
balanced can be way off in dynamic bal- 
ance. 

When the weight of a wheel assembly is 
equally distributed around the spindle, it is 
in static balance. Static unbalance makes a 
wheel hop up and down as it rolls along the 
pavement. It often is harmonic; that is, its 
effects may be strong at a certain speed 
and weaker at other speeds. 

Dynamic unbalance is an unequal dis- 
tribution of weight around the vertical cen- 
terline of the wheel. It usually shows up at 
about 60 m.p.h. and above. It makes each 
front wheel shake rapidly one way and the 
other on its steering axis. 

New-car balancing. The auto makers hold 
wheel balance to be so important that they 
balance all rotating components: tires, 
wheels, and brake drums. 

Most bare-wheel unbalance is caused by 
runout, which is either wobble or eccentric- 
ity as the wheel turns. Maximum runout 
usually is specified by the auto manufac- 
turer at .045 inches. 

All large auto makers, in the U.S. and 
abroad, use Micro-Poise automatic balancers 
to check their wheel assemblies. 

The simplest balancing method uses a 
bubble balancer to balance wheels statically. 
A bubble balancer does not balance dy- 
namically. Don't let anyone tell you other- 
wise. It is nothing more than a fancy, 
highly accurate level. The bubble moves to 
the wheels lightest side, showing where 
balance weights are needed. 

The big controversy. The experts can't 
agree on the value of bubble balancing. 
Those in favor point out that it is simple, 
quick, and inexpensive. It's an ideal meth- 
od for a tire dealer. The wheel is already 
off. All he has to do is put it on the balancer 

Continued 


Static-dynamic off-the-car bal- 
ancer (shown below) spins 
tire, wheel, and drum to bal- 
ance them. The bearing-block 
ends of the free-sliding shaft 
are stationary, even though 


the wheel turns at 70 m.p.h. Shimmy detector spins 


front wheel at 70 m.p.h. 
while the operator feels 
bumper for vibrations. 
This should be done on 
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One-weight bubble balancing is the 
simplest and cheapest of all meth- 
ods. The single weight is placed 
at the light spot on the wheel (usu- 
ally on the inside flange of the 
rim). To avoid affecting dynamic 
balance one way or another, it may 
be exchanged for two weights mak- 
ing up the same total weight, with 
the smaller weights placed one on 
inside and one on outside flange. 


The two-weight method uses a pair 
of balance weights totaling more 
than is needed to balance the 
wheel. The weights are moved 
away from the light spot until the 
bubble is centered. Then the 
weights are pounded on to the rim 
flange. Depending on chance com- 
bination of the weight and the 
heavy spot, dynamic balance may 
be improved or worsened this way. 


Four-weight method is like two- 
weight method except that two 
pairs of weights are used. When 
the point of balance is found, the 
weights are split between inside 
and outside rim flanges. The big- 
gest advantage with this balancing 
method is that any dynamic unbal- 
ance present in the wheel is not 
worsened by the weights. Only 
drawback: cost of extra weights. 


and install the weights. Bubble balancing 
is so simple you can even do it yourself. A 
mail-order balancer of this type, with in- 
structions for its use, sells for less than $20. 

Against bubble balancing is one con- 
vincing argument: It will not handle jobs 
that require dynamic balancing. 

On-the-car balancing. While bubble bal- 
ancing is done off the car, other static- 
balancing methods permit on-the-car bal- 
ancing. Using this method, you can balance 
the entire rotating mass of your car. No 
mismatching of wheel, brake drum, and 
hub is possible. 

These on-the-car balancers produce what 
is termed a running static balance. Clamped 
to the rim, they spin with the jacked-up 
wheel. Through a complex system of gears, 
controls on the outside let the operator 


New strip weights are cut to size and stuck to the 
rim. One type (shown above), made by the Bear 
Mfg. Co. to meet wheel-balancing needs at the In- 
dianapolis Speedway, is now available to the public. 
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move test-balance weights around in the 
inside of the balancer until he gets them 
positioned so that the wheel stops vibrating. 

Electronic balancing. A newer form of 
on-the-car balancer uses a stroboscope flash- 
er to pinpoint unbalance. A vertical pickup 
held to the suspension arm vibrates up and 
down with the spinning wheel As the 
heavy part of the wheel hits bottom on 
each revolution, it triggers a flash of short 
enough duration to visually stop the spin- 
ning wheel. The operator notes the position 
of a chalk mark on the tire and halts the 
wheel in this position to locate the heavy 
spot at the bottom. Balance weight is added 
to the top and the balance rechecked. This 
assures a running static balance. 

A further development on the strobe bal- 
ancer is said to achieve dynamic as well as 
static balance. These machines feature a 
horizontal vibration pickup that attaches to 
the brake backing plate and stroboscopi- 
cally pinpoints side-to-side vibrations as well 
as up-and-down ones, according to the 
manufacturers. These balancers sound like 
the ideal solution to fast, sure static-dy- 
namic wheel balancing. Some experts dis- 
agree, however. They point out that side- 
to-side dynamic vibrations are dampened 
by the inertia and drag of the steering link- 
age. This type of balancer cannot give re- 
liable dynamic-unbalance readings, they 
say. Other industry experts support the 
method. Chevrolet even shows one of these 


[Continued on page 178] 


of the wheel's centerline tries to get cen- 
eel wobbles one way, then the other, 
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DRAWINGS BY RAY PIOCH 


BENE PHOTOGRAPHY 


60-Second Answers to 


| ERAT success really is too 
much to ask of any photographic process, 
but today's Polaroid cameras and films are 
pretty close to foolproof and your failures 
should be very few—if you follow the rules. 

Usually, those who don't get good results 
haven't done their homework; you must 
read the instructions thoroughly and learn 
the simple techniques of operation. If 
you're not satisfied with your Polaroid pic- 
tures, get out the manual and read it again. 

Owners of roll-film Polaroid cameras 
may be surprised to learn that they're now 
outnumbered: The Polaroid Corp. reports 
that pack film now outsells roll film by a 
good margin. 

Here are some hints that can make the 
difference between success and failure: 

Outdoors, try to have the light on the 
subject coming from behind you. 

For best color pictures, place your sub- 
ject in bright sunlight. 

Move in close to get a big image in the 
print. 

Choose colorful subjects for your Pola- 
color pictures. 

Pick a good background—one that con- 
trasts with the subject and isn't too busy. 

Pull the tab correctly—straight and swift- 
ly, without hesitation. This operation should 
take about as long as it takes you to say 
"pull it." 

Keep an eye on the temperature and de- 
velop accordingly. 

Time development carefully. 

Most important rule for good picture- 
taking: Plan and think before you shoot. 


Why do some Polacolor film packs carry 
an instruction to set the Lighten/Darken 
control one mark toward LIGHTEN for all 
pictures made with that pack? 


Slight variations in film speed occasional- 
ly occur from lot to lot in all films, conven- 
tional as well as Polaroid. Usually, the 
manufacturer lets the film’s latitude absorb 
any such minor speed variation. Although 
Polacolor film has a latitude of about one 
stop on either side of optimum exposure, 
Polaroid goes to the trouble of printing spe- 
cial instructions on Polacolor film packs of 
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runs that, as revealed by quality-control 
testing, require a bit more exposure for 
perfect results. When you turn the .L/D 
control one division toward LIGHTEN, you 
increase the exposure by X stop. In the ab- 
sence of special instructions on the pack, 
use the "normal" L/D control setting. 


The Lighting Selector on my Automatic 
100 camera has two settings for color pic-* 
tures: BRIGHT SUN ONLY and BRIGHT SUN OR 
DULL DAY/ALSO FOR FLASH. When do I set 
it at BRIGHT SUN ONLY? 


With the Lighting Selector at BRIGHT SUN 
ONLY, you get a smaller lens opening and a 
slower range of shutter speeds than at the 
other setting. A smaller aperture adds ap- 
parent depth to your picture by bringing 
more near and far objects into sharp focus 
at the same time. Except when this effect 
is desired, shoot Polacolor at the all-pur- 
pose setting: BRIGHT SUN OR DULL DAY/ALSO 
FOR FLASH, 


Strong back lighting “fools” the electric 
eye of my automatic camera and results in 
underexposure of the subject, yet there are 
times when I must shoot against the light 
to get my picture. What can I do in this 
situation? 


Back lighting poses problems for any 
camera, but electric-eye cameras are most 
vulnerable. The electric eye averages all 
light it receives, both from behind (and 
near) the subject and on the subject. Thus 
strong light behind the subject causes the 
lens to close down, leaving the subject un- 
derexposed. Such pictures frequently offer 
a special “mood” effect, and you may find 
them more attractive than a "properly" ex- 
posed picture. 

If you're not after mood shots, however, 
but want the face of your subject to show 
clearly, here's how to improve your results 
(although it's not a guarantee of correct 
exposure): Turn the Lighten/Darken con- 
trol all the way to LIGHTEN; this increases 
exposure by iwo stops. If subject is now 
overexposed, back up two divisions to the 
halfway point for a one-stop exposure in- 
crease. Another way to light up your sub- 


Continued 
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PS Guide to POLAROID PICTURE-SPOILERS 


PICTURE TROUBLE 
White, faint image or none 


Black, faint image or none 


All pictures too dark 


All pictures too light 


Repeated white spots 
picture 


Subject too dark 


in 


Undeveloped corner 
Oblong patch in print 


Colors weak, with pinkish 
cast 


Vertical streak across short 
dimension of picture 


Flash picture light and 
blurred 


Double exposure 


Subject fuzzy, rest sharp 


Entire picture fuzzy with a 
pattern of movement 


CAUSE AND CURE 


Film greatly overexposed or light-struck. With b&w, you probably had camera control set for 
color (75 speed); reset for b&w (3000 speed). Films will be light-struck if you pull out the 
safety cover before loading film pack or if pack is removed after cover has been pulled. 


Film greatly underexposed or not exposed at all. If color print shows a few faint details, con- 
trol probably was set for b&w instead of color. When no details are visible, shutter didn't 
open. Perhaps you didn't cock the shutter (No. 3 button on color-pack camera); or camera front 
wasn't pulled out all the way and locked; or battery is dead; or shutter is damaged. 
Probably Lighten/Darken control was set incorrectly. If it's set toward darken, move it to 
normal; if that's where it was, turn toward lighten. Where only a slight correction is indi- 
cated, move L/D control one division. 


Also incorrect setting of L/D control, opposite of above. 


The rollers of your camera are dirty, probably caused by bits of developer collecting on them. 
Clean them—never scrape—with a water-dampened cloth, and dry. 


Electric eye has been ‘fooled’ by strong back light. A strong light behind or near subject is 
averaged with light on subject, and subject is underexposed. Light on subject should be as 
bright as that on rest of scene. 

These are caused by pulling yellow tab (of film pack) out of camera at angle. They're white 
in b&w, reddish orange in color prints. Pull tab out straight and swiftly, all the way. 


You didn't pull the white tab all the way out, and, when you pulled the yellow tab, the white 
one was dragged back into the camera and spoiled the picture. 

This happens with underdeveloped Polacolor prints. When in doubt about time, overdevelop— 
such prints may be slightly ‘‘cooler’’ in appearance. Severe overdevelopment may produce 
an objectionable bluish cast. Underdeveloped b&w prints are muddy gray. 


Hesitation mark—you stopped in the middle of pulling the film to start development. Pull 
straight out in one fast, smooth movement. 

Light was too weak for correct exposure and electric eye of automatic camera also acci- 
dentally made a time exposure, during which subject or camera moved. Caused by direct flash 
being too far away from subject (over 10 ft. with color, 15 ft. with b&w). If bounce flash was 
used with b&w: ceiling was higher than 9 ft. or too dark; subject was more than 5 ft. from 
camera; room was too light; or there was a strong light source in scene. 

You didn't pull out and develop the first picture before you shot the second one; or, with 
flash, the first bulb didn't fire but a second one did and you got a faint image (exposure by 
existing room light) from the first try. 

Unless subject moved, you didn't focus carefully, and subject image is out of focus. 

You moved the camera during exposure—most common in fairly dim light, with long expo- 
sures. Under these conditions, use a tripod and cable release or, at least, brace yourself and 
camera. With automatic cameras, press button gently and hold it down—and don't move until 
you hear the second click as the shutter closes after exposure. 


Typical photo spoilers like these are easy to spot and cure 


Oblong patch means you didn't 
pull white tab of pack all the way 
it got into the camera 


out 


Pattern of white spots is caused 
by dirty camera rollers. Clean 
them with a damp cloth, and dry. 


Undeveloped corner is from pull 
ing yellow tab at angle. Pull it all 
the way out, straight and fast 


For best results with Polacolor film, time the developing 


ject's face: Use fill-in flash [see “Using Flash 
for Better Color Pictures,” PS, May]. 


With M3 bulbs in the flashgun of my 
color-pack camera, maximum picture-taking 
distances are 10 feet with color, 15 feet 
with black-and-white film. Can I get bright- 
er bulbs to extend my shooting range at 
sports events, weddings, etc? 


Only M3 bulbs can be used in your #268 
flashgun. GE 22B or Sylvania 2B screw- 
base flashbulbs should do the trick, giving 
about three times the range of the M3, but 
youll need a flashgun that handles this 
type of bulb. Your camera dealer might 
have a good used one. To get proper expo- 
sure with the color-pack camera's automatic 
shutter, the special cord and plug of the 
#268 gun must be spliced to the cord of the 
flash unit for the larger bulbs (this cord 
with plug is available from Polaroid's Re- 
placement Parts Department). 


When 1 shoot Polacolor portraits in the 
shade, my subjects have unattractively 
bluish skin tones in the prints. How can 
I avoid this blue tinge? 


The kind of light you get in the shade is 
bluish and so affects the picture. Using a 
UV filter will reduce the bluishness of color 
pictures made in the shade or under 
an overcast sky. No change in exposure is 
required with this filter. 


My black-and-white scenics are uninter- 
esting because the bright blue skies and 
fleecy white clouds that were there come 
out a dull, whitish, blank area in the pic- 
ture. How can I get dramatic sky effects? 


A cloud filter over your lens will darken 
clear blue skies and make clouds stand out 
beautifully. But don’t use this orange filter 
with overcast skies, in fog or rain, or at 
night—and never with color film. 


When is the best time of day to shoot 
color pictures? 


Daylight films such as Polacolor are best 
exposed from two or three hours after sun- 
rise to two or three hours before sunset. 
When the sun is low in the sky, the light 
has too much orange in it and pictures will 
be overly “warm” in tone. 
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I hace one of the now-discontinued roll- 
film Polaroid Land cameras. Must it be 
modified to take Polacolor film? 


Type 48 Polacolor picture rolls can be 
used in any of the 3X-by-4X roll-film mod- 
els, including the original Model 95. Some 
of the earlier cameras need a 50-cent set of 
slip-on teeth for the cutter bar, to bite 
through the film's tough plastic base. The 
J66 requires an inexpensive adapter kit. 
To use the Type 38 Polacolor 24-by-3% 
picture rolls, the J33 needs an adapter kit, 
and Models 80, 80A, and 80B Highlander 


must be factory-modified. 


Must development be timed accurately 
for good results? 


Margin for overdevelopment error is 
wide, but don't underdevelop—this usually 
means spoiled pictures. Moderate overde- 
velopment actually can improve print ap- 
pearance: Contrast may be heightened and, 
in Polacolor film, hues often are richer. 

Although recommended developing times 
at 70 degrees and above are 60-70 seconds 
for color and 10-15 seconds for black-and- 
white film, you can get satisfactory results 
at double these times. Cooler tempera- 
tures call for longer development. Since 
most people tend to underestimate brief 
time intervals, it’s advisable to time de- 
velopment with a watch or Polaroid's de- 
velopment timer. If you must guess at the 
time, remember: When in doubt, overde- 
velop. 


How does temperature affect develop- 
ment? 


When the temperature drops into the 
60s, action of the developer chemicals 
slows down progressively. At 65 degrees, 
Polacolor prints require at least two min- 
utes development. Below 65, Polacolor 
roll film should not be developed, and the 
pack type requires use of the Cold-Clip 
furnished with all color-pack cameras. Pola- 
color prints developed in cold weather with- 
out the Cold-Clip are dark, with muddy 
colors. With black-and-white film, increase 
development time by 10 seconds for each 
10 degrees drop in temperature below 70 
degrees. At 45 degrees and below, de- 
velop prints for 60 seconds. [^H 


Instant color pictures are easy to take—if you follow 
the rules. If your color doesn't come out like this, 


Underdevelopment has weakened the hues of this 


Reason: Photographer didn't allow 
When in doubt, overdevelop. 


Pol lor shot 
full developing time 


study the '' 
to find out what you've been doing wrong 


Back lighting — strong light behind subject—has 
tricked camera's electric eye. Face is shadowed— 
but you may like this kind of “mood” picture. 
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Basic outfits above (top to bottom: bait-casting to type of fishing, give you the best chance to land 
spin-casting, spinning, and fly-casting) are matched your catch, like the fly fisherman below. 
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How to Buy a Fishing Rod 


Don't you think you can go to the store 
and pick up a fishing rod as you'd buy a 
can of beans; there's a lot more to it 


By PHIL McCAFFERTY 


Fa is most fun when you catch fish. And a rod 
that helps you put the bait or lure where the fish are, 
and has the backbone and springiness to land the 
catch, goes a long way toward letting you get the most 
out of the sport. But which rod will do the job? The 
selection is bewildering. One maker offers no less than 
249 different rods. 

If you itch to take up this sport, which claims some 
30 million addicts in this country alone, one of the 
first things to do is find an established tackle dealer 
who'll guide you in your first rod and equipment 
purchases. He'll know local fishing conditions and prac- 
tices, and he'll handle good merchandise. 

Choosing a rod is a lot like picking a bowling ball 
or a set of golf clubs. Much depends on you. If you're 
big, you'll feel better with a rod that has a husky grip. 
If you're tall and long-armed, you'll probably be able 
to handle a longer rod better than a shorter, smaller 
person. 

What a rod does. Essentially, all rods do the same 
thing—help you place a lure in a tempting manner 
before a fish, and act as a spring to take the stress: of 
hooking and fighting the fish. 

In casting, the springiness helps propel the lure. A 
lure too heavy for the rod will flex the rod too much; 
one too light will not flex the rod enough. In both 
cases, speed, distance, and control of the cast are re- 
duced. 

Most rods these days are "glass"—filmy strands of 
glass or glass cloth bonded in a solid or tubular rod 
shape with plastic. Glass rods are popular because 
they're light, springy, and less likely to take a perma- 
nent set. And they're not affected by water. You can't 
bend one double or slam a car door on it, but the 
punishment it will take is remarkable. 

This is not to say that other rods are no good or 
won't catch fish. An alder branch will undeniably do 
the job. Cane and bamboo poles are widely used for 
still fishing and trolling. Fine split-bamboo fly rods 
remain, to many experts, the standard to which all 
other rods are compared. But good split-bamboo 
rods are carefully handmade, and command a sub- 
stantial price. 

The jobs. There are three basic ways to fish, still, 
trolling, and casting. Rods best at each job differ in 
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Two ways to test rod action: With the 
rod straight out in front of you as 
above, slowly flex it up and down. Look 
for a uniform, continuous arch all the 
way back to the butt. Bring the rod 
down fast, and look for a lively tip 
that recovers with little vibration. Tie 
the line as below, and slowly pull up. 
As the rod is loaded, it should bend 
first at the tip; as the load increases, 
the bend should travel evenly back 
toward the butt of the rod. 


l 
Kits for building your own glass fly, 
spinning, or spin-cast rods are made 
by Eagle Claw, Denver ($11 to $14). 
Also by Herters, Waseca, Minn. 


Fishing rods team up with different types of reels 
to match the lure or bait you use, and the kind of 


length, stiffness, butt-grip shape, and line 
guides. 

Still fishing can be done with any kind 
of rod. You just plunk the bait into the 
water, and leave it there for the fish to 
bite. About the only requirement is that 
the rod have enough backbone to land the 
largest fish you expect to catch. 

Trolling is simply towing a lure from a 
moving boat. Most people use bait-casting 
rods for fresh-water trolling, but larger spin- 
ning tackle-even rugged fly tackle—can 
be used. Special rods for trolling are offered 
by most rod makers, however. 

In casting, the kind of fishing you do 
pretty much dictates the appearance, size, 
and shape of the rod. 

Tackle, bait, and fish are matched. The 
weight of the lure or bait determines what 
the rod is like. Most makers now mark 
rods H (heavy), M (medium), L (light), 
and XL (extra light) to give you an idea 
of what their lure-handling capabilities are. 

You could probably land your biggest 
fresh-water fish on an extra-light rod, but 
if you intend to cast one-ounce lures, you'd 
need a stiffer, more powerful rod. Also, 
it’s difficult to cast X-ounce lures ac- 
curately with a heavy rod. Light lures call 


150 | POPULAR SCIENCE 


oF 


fish you're out to catch. Your choice depends on 
your build, skill, and the sort of fishing you do. 


for a light, flexible rod. The chart lists 
acceptable rod-lure combinations. 

The choices. For the beginner to do a 
capable job of casting, pushbutton gear is 
the best equipment. You lift your thumb 
from a pushbutton on the reel, and the 
lure pulls the line from the spool. When 
the lure reaches the target, you depress the 
button, and the line stops unreeling. 

Glass spin-cast rods come in both solid 
and tubular versions. The handle is offset 
for mounting the spin-cast reel, with a 
handgrip at the rear. Spin-cast rods often 
have a collet chuck at the front of the grip 
to allow takedown of the rod. Shorter rods 
may be one-piece. 

Rods for bait casting are similar to spin- 
cast rods. You can usually interchange bait- 
cast and spin-cast reels. Bait-casting rods 
may have smaller guides than rods de- 
signed for a spin-cast reel. 

For surfing, bait-casting rods come with 
a straight reel seat, a handgrip ahead of 
the reel position, and a long, two-hand butt 
grip. Guides are larger. 

Trolling rods are often one-piece, more 
limber at the tip, stiffer near the butt, and 
have a two-hand grip. 

[Continued on page 170] 


BEST FINISHES FOR WOOD: 


PENETRATING RESIN... 
the perfect wood finish 


F... about the brush 
marks, sags, and bare spots that you 
sometimes get with varnish and other 
finishes. Forget about dust marks. 
Forget about water rings, and crazed, 
cracked, and peeling finishes. You can 
even forget about brushes! Open up 
a can of penetrating-resin finish 
(there are many brands) and you'll 
discover that it has become easy to 
put a good finish on wood. 

Instead of lying on the surface like 
a varnish, penetrating resins sink in. 
They harden between wood fibers, in 
the air cells and other voids. When 
the resins are dry, the wood itself is 
measurably harder—and impervious 
to ordinary household damage. In a 
sense, the resins impregnate the wood 
with a substance that turns the wood 
into plastic. 

But does it look like plastic? By no 
means. Penetrating finishes leave 
wood with the look of wood, only 
slightly darkened, and with the grain 
and fire accentuated. 

How to put it on. Instructions are 
hardly necessary: 

e Clean the wood; sand it smooth. 

e Dry-brush or vacuum away dust. 

e Brush on a coat of penetrating 
finish—or swab with a rag. Keep the 
surface wet with finish for at least 
half an hour, adding more material 
where it sinks in and turns dull. (Some 
brands ask for a full hour of penetration.) 

e With clean rags, wipe all the finish off 
the surface. You must not leave any on. At 
times, the resin may rise to the surface in 
tiny shiny spots. Watch for this, and wipe the 
finish again if they appear. 

e On particularly absorbent woods, a sec- 


|| By JACKSON HAND 
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Penetrating resin gives protection to this pepper mill and salt 
shaker, but doesn't take away the look of natural walnut. 


ond coat may be advisable to make sure the 
wood has soaked up all the resin it can. Some 
experienced finishers routinely apply a sec- 
ond coat the next day. This can't do any harm 
if you wipe it carefully, and it does insure 
maximum protection for the wood. 
Continued 
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That's all—there is nothing more to do. The 
finish is washable, proof against water dam- 
age, alcohol-proof, and less liable to damage 
from heat than any other wood-finishing 
material now available. 

How the wood colors. In the color photos 
below, you can see what 16 popular woods 
look like when partly finished with a penetrat- 


ing-resin finish. Use any of the brands on the 
market and, basically, this is what to expect: 

e The darker the wood, the more it changes 
color. Compare the darkening shown in rose- 
wood with that in pale white gum. 

e The change in color is toward the red- 
yellow-orange tints, making the wood 
warmer in color and emphasizing the fire 


Penetrating finishes darken wood slightly but leave it with a natural 


Antique Cherry 


Rosewood 


Walnut 


Cherry 


o 


Korina 


in the grain. Notice how the slightly blue 
cast of walnut turns to good walnut brown. 

e The more grain pattern the wood shows, 
the more it will be accentuated. Notice the 
effect on pecan, korina, lauan. Dull, flat 
woods like white gum are merely yellowed. 

e Since there's no finish on the surface, 


the textures and pores of the wood are em- 


Oak 


Mahogany 


appearance. Look what happens on 16 differe 


phasized. For this reason, the finish is at its 
best on the woods shown in color here. 
(Naturally, no wood filler is ever used with 
the penetrating finishes.) 

e Generally, old wood darkens more than 
new wood of the same species. 

Stains and bleaches. You can control the 


t kinds of wood 


White Gum 


Birch 


ILLLUSTRATION BY RAY QUIGLEY 


Gus Tracks Down a 


It looked like brake failure when the convertible broke away 
and rolled downhill. Was Gus's relining job at fault? 


By MARTIN BUNN 


Tus shadows lay long in the 
late afternoon sunlight as Gus Wilson 
swung the Model Garage tow truck into a 
pleasant residential street. Two blocks far- 
ther on, Marlow Lane made a sharp right 
turn and began to climb. A block after that, 
it came to a dead end. 
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There Gus pulled up just below the drive- 
way of the last house. Above the driveway, 
front wheels cramped against the curb, 
stood a small convertible. A girl wearing 
slacks and a floppy hair-do came down a 
long flight of steps, closely followed by a 
sulky-looking youth. 

"C'mon, Karen," he pleaded. 
short hop to the malt shop." 

The girl shook her head. ^Hi, Mr. Wil- 


"Just a 


When Gus hit the street, the girl close behind him, 
the car was 30 feet away and gaining speed. 


Cold Clue 


son," she said. "You sure were quick. But 
it isn't my car this time; it's Dad's, there in 
the drive. He wanted to go out for ciga- 
rettes, and it wouldn't start. So I got them 
in mine. It's lots nicer to drive since you 
relined the brakes." 

The boy bent close to whisper urgently 
in her ear. She shrugged her shoulder. 

“Flake off, Eddie. I’m not allowed to 
lend you my car and I’m all dated up for 
the dance Friday. Okay?" 

The boy, a lanky figure in very tight 
pants, glared at her, then at Gus. 

"That your last word, Karen?" 


"Do you want to have it in writing?" 

The boy's face flushed darker. “You're 
going to be sorry about this." 

Gus, who had been busy taking out his 
tool kit and helper battery, looked at the 
lad for a moment. Black eyes glowered 
back. Then the boy strode off down the 
street. 

"You don't leave the keys in your car, 
do you?" Gus asked the girl. 

"Never. But I have to park it in the 
street because we've only got the one ga- 
rage. Don't worry about Eddie Larkin. 
He's a drip, but harmless. Only why should 
I lend him my car, when he's just smashed 
up his own? Or date him, when there are 
so many dreamier boys around?" 


Gus lugged tools and battery up the 
short but very steep driveway, where a 
1964 Chevelle stood nose down. 

"We just had the garage floor painted," 
the girl chattered on. "So Dad parked it 
here. He was afraid to try to start the en- 
gine by coasting, he said, on account of 
having an automatic transmission." 

Gus turned the ignition key to "start." 
There was a hard thud in the engine. He 
turned the key off and opened the hood. 

Battery, solenoid, and ground connec- 
tions were all tight, and the cables appar- 
ently in good shape. That solid thud sug- 
gested two possibilities other than a poor 
starting circuit. One was a stuck starter 
pinion. The other . . . 

Gus pulled out the engine dipstick. The 
oil level was at the full mark. 

Full, with the car at this angle? 

The thin fluid on the stick dripped freely, 
and smelled of gasoline. Gus put the dip- 
stick back and got out a wrench. 

As he disconnected the fuel line at the 
carburetor, gasoline flowed out. Gus plugged 
the line with a pencil stub. 

“Please call your father, Karen." 

The girl scurried off. Gus removed a 
spark plug. It came out dry. The second 
one oozed gas. Hastily Gus screwed it back. 
A heavy-set, gray-haired man came out. 

"Got the battery boosted already?" 

“It isn't a weak battery, Mr. Bronson, but 
hydrostatic lock. Watch this." 

Holding a can under it, Gus removed the 
loose plug. Fluid gushed into the can. 

"There's probably that much gas in three 
or four cylinders," explained Gus. "The 
starter can't turn the engine over, because 

Continued 
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you can't compress a fluid as you can the 
normal air-fuel mixture." 

"It was running fine two hours ago," pro- 
tested Bronson. "When I stopped to fill up 
on the way home, it started right off." 

"Sure, but then you parked at this steep 
angle," said Gus. "That put your full gas 
tank higher than the carburetor. Maybe the 
float valve stuck open, or its seat is bad. 
Anyway, the hydraulic head from the full 
tank was strong enough to lift the fuel-pump 
check valves. Gas dribbled through, into 
the carburetor, then into the cylinders with 
open valves, and the crankcase." 

“Can you fix it tonight?" asked Bronson. 
"I have appointments at three of our 


“What happened to the car?” 


branches tomorrow. I need the car badly." 
"If I tow it in now," mused Gus, "I 
should have it back this evening." 


Easing the car down into the street, Gus 
hoisted it up behind the tow truck. In the 
Model Garage Stan Hicks, his helper, 
drained out the gas-diluted oil. 

Two other cylinders were partly flooded. 
Gus drained them, blew in air to dry out 
any remaining gas, and squirted oil into 
each cylinder to restore lubrication. Stan 
put fresh oil in the crankcase. 

At quitting time he left, while Gus went 
out for a light supper. Returning to the 
shop, he removed the four-barrel carburet- 
or, which had two separate float systems. 
He wasn't surprised to find a little gas in 
the primary float, and a groove on its arm 
where it bore against the needle valve. Gus 
replaced the defective float and installed 
new seats and needle valves in both sys- 
tems. Then he made the float settings. 

It was dark by the time Gus drove the 


156 | POPULAR SCIENCE 


Chevelle out and road-tested it. Then he 
turned into Marlow Lane. Lights glowed in 
its houses, but the last street lamp, well up 
the hill, left the Bronson house shadowed. 
The convertible stood in the same spot as 
before. Gus drove beyond it, turned, and 
parked behind the smaller car. 

Once more Karen greeted him, this time 
at the door. “Dad heard you come. He’s 
calling a taxi to take you back.” 

At that moment a look of incredulous 
horror transformed the girl’s pretty face. 

“Oh, no—no—it just can’t...” 

Swinging around, Gus followed her trans- 
fixed stare. What he saw sent him flying 
down the long flight of steps. But the con- 
vertible had too much of a 
start. When Gus hit the street, 
the girl close behind, it was 30 
feet away and gaining speed. 

He pounded after it, stopped 
as Karen clutched his arm. 

“What’s going to happen?” 
she gasped. 

“It may run into a curb. 

We better keep after it. Come 
on." 
They ran on. Rolling sur- 
prisingly straight, the car 
climbed the curb beyond the 
curve, and crashed into a 
hedge. 

A scream rang out. A porch 
light went on and people 
spilled from the house. 

"It's Eddie! Looks like he's hurt,” shouted 
a man's voice. "Call a doctor!" 

A woman ran back into the house. As 
Gus ran up, a stout, bald-headed man in 
shirt sleeves swung toward him. 

“This your car?" he demanded. 

“It’s mine,” cried Karen. 

"Kid drivers! You the Bronson girl?" 

"Yes. Oh, Eddie, I'm so sorry." 

Beside the car, which was jammed into 
the hedge, lay the boy Gus had met that 
afternoon, his body twisted, his breath 
coming in harsh gasps. 

"Don't touch him!" warned the big man. 

A middle-aged woman ran out of the 
house and sank down beside the boy. 
"Eddie, where does it hurt?" 

Groans were the only answer. The wom- 
an shuddered. "Oh, Eddie, if only you 
hadn't gone out to find that lighter!" 

"How could it happen?" Karen sobbed to 
Gus. *I left it in low gear, like Dad said, 
and put the brake on hard, too. I know I 
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... shoot terrific super 8 movies 
with a new Kodak Instamatic camera! 


What's so new and different about KODAK 
INSTAMATIC Movie Cameras that they make 
clearer, brighter movies? Everything! They 
load instantly—no threading. No midpoint 
flip-over. No double exposure or edge fog- 
ging. And there's no winding. The super 8 film 
cartridge is factory-loaded with improved 
KODACHROME II Film. You take pictures that 
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are 50% larger in area on the film than on 
regular 8mm. And you show them brilliantly 
on a super 8 projector (required for showing 
new super 8 movies). 

The Kopak INSTAMATIC M2 Movie Camera 
(above) has fast f1.8 lens, battery drive, and 
built-in filter. Takes movies that are spectacu- 
larly bright and colorful. Less than $40. 
Price subject to change without notice. 


TRADEMARK 


did! If—if Eddie doesn't get well, I'll never 
drive again." 

A big sedan with MD plates swept up to 
the house. Gently Gus led the girl off. 

Her father met them at the house door 
and glanced toward the curb. 

"Where's your car, Karen?" he asked. 

The girl ran past her father, tears run- 
ning down her face. Gus explained. 

"You relined those brakes," said Bronson. 
"Did the hand brake hold right?" 

“It held fine,” declared Gus. 

“Or did you bump her car with mine 
when you parked it?" pursued Bronson. 

He walked down the steps. The Chevelle's 
wheels were turned well into the curb. 

"Sorry," muttered Bronson. "Guess I bet- 
ter phone and report to the police." 

"Wait," said Gus, starting downhill. 

He flicked on the Chevelle's lights. They 
illuminated a glistening object Gus had 
seen reflecting the distant street lamp. It 
was a plastic bag, edges fluttering a little 
in the breeze. Gus walked down and picked 
it up thoughtfully. 

“Yes,” he said, the bag limp in his fin- 
gers. “Ask Chief Eldon to come here.” 

Sam Eldon made the scene in minutes. 


More than an hour later, after Gus had 
returned to the garage for his truck and 
towed the convertible back to it, the office 
phone rang. 

“Come to Bronson’s,” said Chief Eldon, 
“so I can explain to everybody at once.” 

“TIl be there,” agreed Gus. 

He was surprised, on entering the living 
room, to find Eddie Larkin present. 

“I just drove Eddie back from the hos- 
pital" said Eldon. "Thought you'd like to 
see he's okay, and hear what he has to say." 

The boy looked from Gus to a red-eyed 
Karen, her anxious mother, and Bronson. 

“Just that I'm sorry," he muttered. TII 
pay for the damage. Can I go?" 


Eldon nodded, and the boy walked out. 

"You hit it, Gus," said Eldon as the front 
door closed. “Eddie faked being hurt to 
pay Karen back for brushing him off. He 
probably thought it would get him lots of 
attention from her from now on. But when 
I told him what we knew, there in the hos- 
pital, he confessed the whole thing. 

"He's an orphan, recently come to live 
with his aunt and uncle. He hasn't adjusted 
to them very well as yet, they told me. 
He's moody, so when he rushed out in the 
middle of a TV show, saying he wanted to 
look for a lighter he'd lost, they weren't 
surprised. Actually he'd been watching the 
street through a window. The moment he 
saw the car roll under the street light, he 
ran out. When it crashed into the hedge, 
he went into his act." 

"But he couldn't have known the car was 
going to run away," said Karen. 

"He sure could," said Eldon. *He rigged 
it. He'd gone out about an hour earlier. He 
came up here, straightened the wheels, let 
the brake off, and put the shift in neutral." 

"But you said he was in the house when 
the car rolled down," Bronson objected. 

Eldon grinned. "You tell it, Gus." 

"He used a timer, explained Gus, 
"cracked ice in a plastic bread bag, jammed 
in front of one wheel. When the ice melted 
down enough, the car took off. What gave 
it away was the cold water left in the bag." 

Chief Eldon rose. "That winds it up, un- 
less you want to press charges. Eddie's folks 
will pay for the car repairs, and they've 
promised to get the boy psychiatric help." 
Eldon shook his long, heavy-jowled head. 
"Beats me, but he told me he got the idea 
from seeing that ice-cube trick on a TV 
murder show." 

"What's more amazing," put in Bronson, 
"is that Mr. Wilson caught on to it." 

"What's amazing about it?" asked Gus 
with a grin. "I saw the same show." W5 


Italianized Jaguar 

The little four-seater at left 
is a British Jaguar S artfully 
disguised with Italian coach- 
work by Bertone. The low, thin- 
roofed two-door body with 
immense glass area has a Latin 
look, but retained is the ag- 
gressive front and classic grille 
that’s all Jag. Interior trim is 
real pigskin. 
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Independent tests prove 
Ford Pickups ride best. 
Be independent. 
Test-drive one yourself. 


Don't take our word. Test reports by a leading independent 
research firm show Ford pickups rode more smoothly than the other 
leading makes. And scientific techniques assured testing accuracy. 
But no need to take their word, either. Check out Ford's ride your- 
self. Look into Ford's Twin-I-Beam suspension at your Ford dealer's. 
See how the two front axles work independently, so that shocks 

at one wheel aren't passed to the other. Or to the driver. Next, 

get behind the wheel. Give that pickup as independent a ride test 
as you can. You'll feel better. And so will we. Because either 
way—our independent tests or yours—you'll have the word. 


Each of Ford's two front axles is a 


forged steel I-beam. Husky radius " 
rods help hold wheel alignment. YOU'RE AHEAD IN A FORD ALLTHE WAY. 


Together, they make the most durable 
independent suspension in any pickup. 


When installing a new set of seat covers, try 
this trick: Lay them out in the sun or in some 
other warm spot for at least 15 minutes before 
you put them on. That way, you'll get the ma- 
terial to stretch fully, without wrinkles. If the 
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seat covers are installed cold, they'll be sure to 
stretch when warmed up by body heat or when 
the car is parked in the extreme heat of summer 
sunshine. The result of that, of course, is ugly 
and uncomfortable wrinkles. 
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On many cars and trucks, you really have to 
stretch your foot to reach the dimmer switch. 
On some autos (especially trucks), you even 
have to look for it first. To make the switch 
easier to find, attach an old accelerator pedal 
to a hinged bracket. Bolt the bracket to the 
floorboard with the pedal over the switch. 
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Check valves in the electric windshield-washer 
pump motor sometimes get clogged. There is 
no need for you to take the pump apart—just 
disconnect one of the water-outlet hoses and 
the inlet hose. Fill a syringe with fairly warm 
water and force it into the tube via the inlet 


tube. This will clean out the check valves. 
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Du Pont LuciTE® House Paint will , fadin l g far longer than. 


last and last. You'll paint less often, 
have extra free time to enjoy life. 


thing you'd rather dol 
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been Better Things for Better Living 
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LUCITE House Paint has also 
proven to resist cracking, flaking, chalk- 
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More Hints from the 
Model Garage 


In case you lose a core plug (from your cooling 
system) on the road, here’s how to get going 
again: Get a Thermos-jug rubber stopper at a 
drugstore and wrap a few layers of rubber in- 
sulating tape around it until it fits the core plug 
hole. Use rubber tape only—it has to stretch. 


Timing marks (next to the fan-belt pulley) are 
often hidden under a layer of grease and dirt. 
To make the marks more visible under the beam 
of a timing light, try this: Wipe the surface clean 
and, using luminous paint, fill in the marks with 
thin stripes of the easy-to-see paint. 
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Making a good slip-proof connecting point 
for a timing light is easy. Hunt up a piece of 
spark-plug wire (about as long as one plug lead), 
fit the proper terminals to it, and make a 
X" cut through the insulation near the middle of 
the wire. Fit your timing-light clamp in the cut. 
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Horns that work intermittently or not at all can 
be cured by a better ground connection. Fit an 
old starter brush snugly in the hole at the end 
of a breaker-arm spring. Insert the spring in- 
side the steering-shaft jacket, near a mounting 
bracket, where a slot will give access. 


SOWING PENNIES 


to Harvest Dollars 


when they are needed 


How hundreds of far-sighted men 
are using spare hours now fo assure 
themselves of a ready made income 
in the event of lay-offs or recessions 
that might affect their jobs. 


All over the country it's happening. You may even 
know some of the men who already have started home 
operated businesses of their own in their spare hours. 

hey keep their jobs. The “boss” doesn't know they 
are planning for independence. They do not have any 
heavy investments in equipment or inventory, because 
they buy their raw materials as they are needed. They 
have no overhead expense because they operate their 
businesses from their homes. 


Yet hundreds are quietly developing a second 
source of income—an extra income right now 
for their spare hours; and a business that can be 
quickly expanded if it were ever necessary to 
look to it for complete support. 


These "little" home businesses are little only in 
the sense that they require little capital to start 
and run, and they require little time on the part 
of the owner. The margins of profit in some of 
them are so fantastic as to be almost unbelievable 
—far greater than those usually enjoyed by big 
investment manufacturing. 


And, there are many kinds and types. For the man 
who is mechanically inclined there are businesses in 
which he can use his hands as well as his head. For 
those who have no aptitude with tools there are small 
manufacturing operations that are almost automatic 
in their production methods. 


One of the features found in many of these businesses 
is a wide and ready market for the product. Usually it 
is a product too small in total national market to attract 
the attention or envy of the big investors. So, the danger 
of competition from big operators is absent. Usually it 
is A EUR that enjoys a neighborhood demand so that 
gi markets are found in any size community from the 
small town to the neighborhoods of the big city. Usually 
the cost of the raw materials is only about one tenth the 
selling price. One such product costs llc for raw ma- 
terials, yet sells readily for $1.00. Another sells for 
$18.95, yet the raw materials cost only 55c. Still another 
returns $2.75 for each 27c worth of raw materials. 


In the same way that history had its “Minute Men,” 
quietly trained and ready at a moment's notice, so to- 
ay, we have a constantly growing number of “Ready 
Men." They are working at steady jobs in offices, stores, 
factories, gas stations. "They have a regular income now 
—an income that only a few months ago was considered 
both regular and dependable. But when the signs went 
up, they started quietly to prepare for independence. 
y are ready. They have mastered the details of their 
businesses. They have been making twenty, thirty, 
forty, or more dollars a week as extra money —now— 


some times with others in the family helping. They have 
established the outlets for their products. But, more 
important than their present extra income, they are 
ready, overnight, to give their full time and to expand 


their businesses into 


ull-fledged operations at increased 
income. 


The fear of layoffs is gone from their hearts. The 

worried look induced by threats of recession has 

vanished from their faces. They face the future 

with confidence because they have sown the 

pennies that will be reaped as dollars when more 

dollars are needed—they have attained a sense of 

personal independence that puts them above. 
worry and fear. 


What are these businesses? There are a number. One 
that is especially interesting and that you can own out- 
right for less than $300.00 is the manufacture of a 
product used in quantity in every office and factory in 
the nation—and by millions of individuals. 


The product is light in weight and can be delivered to 
customers by mail for just the cost of a few stamps. And 
27c worth of material, to which you add nothing but 
your own time, brings back $2.75 in cash at retail. The 
entire “factory” takes so little space that it can be oper- 
ated on a table top in any spare room, the basement or 
garage and it is such a simple process that even the 
junior members of the family can help. The equipment 
is supplied by The Warner Electric Company who also 
give seven different methods of selling the output and 
give financial help to the men who want to start. The 
sales methods include a plan by which others sell your 
product so there is no canvassing needed on your part; 
another plan by which you sell by mail. 


Complete information concerning this and other 
businesses is free. Information is mailed, post- 
age prepaid, to anyone who is interested. There 
is no obligation and, since the company has no 
salesmen, you are not bothered by anyone trying 
to "sell" the equipment. On the basis of the in- 
formation mailed, you decide in the quiet of your 
own home whether you are interested. 


It is not necessary to write a letter. Just send 
your name and address on a postcard and say 
you want complete free information on various 
home businesses offered by Warner Electric 
Company. Address your card to Warner Electric 
Company, at 1512 Jarvis Ave., Dept. R-3-HX, 
Chicago, Ill. 60626. You may wantto plan a 
degree of security for the future that is not ex- 
perienced by men who depend upon the ups and 
downs of others’ businesses for their livelihood. 
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Can you get by with a cheap hammer, or 
| should you buy a Stanley ^Steelmaster"? 


You might get by with a cheap ham- 
mer. Itll bang nails in and yank 
nails out. But someday the head 
will loosen up (and just might fly 
off the handle). Someday the han- 
dle will crack. Someday a claw will 
snap off when you're prying out a 
stubborn nail. But a cheap hammer 
is good for a while. 

A STANLEY "Steelmaster" is 
the finest hammer you can lay your 
hands on. Its head is drop forged 
(not cast) from tough special an- 
alysis steel. It's heat-treated 6 times 
to strengthen the steel — ground 
and polished by hand! And the 
striking surface is "rim tempered" 
to minimize chipping (nobody else 
takes this safety precaution). 

The head is locked to a chrome- 
plated tubular steel handle that 
won't rust. With a perforated neo- 
prene-rubber grip to cushion the 
blow. A STANLEY “Steelmaster” 
isn’t cheap, but you'll probably 
never need to buy another hammer 
again. And you'll save whatever 
you were going to spend on the 
other hammer. Stanley Tools, 
Division of The Stanley Works, 
New Britain, Connecticut. 


helps you do things right 
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FOUR-WAY 
BEST LOW COST 
ARC WELDER 
YOU CAN BUY 


ift, educational, profitable, enjoyable. No experience needed, 
= carbons to make or repair autc 
, toys, furniture, farm 
garden tools, anything of metal, Operates on 110 V. 
IWORLD'S G EATEST WEEDING ALUE. Over 500,001 
home owners, 


carbons, welding and brazing 
ORDER on 10-DAY UNCONDITIONAL MONEY 


SEND ONLY $2.00 cha o 


8108. :FEDERALST. 
HICAGO, ILL. 60616 


AA T — 
WRENCH 


“LOOSENS RUSTED NUTS, BOLTS, PARTS IN SECONDS 
at Service Stations, Auto and Hardware Stores 
(TOR SPECIALTY COMPANY, CHARLOTTE, H.C. 


REPOWER with a 6 or V-8. H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. Conversion 
Kits $45.35 to $56.90. Want fast ac- 
tion? Give us FULL INFORMA- 
TION. Send $15.00 Dep. and we will 
ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


| HOOSIER MACHINE PRODUCTS CO. 
314 S.E. 6th St., Phone 276-3442, Pendleton, Oregon 


Famous, all-metal, rust-proof XB pump with stain- 
. Use 1⁄4 HP or larger. 1 HP for up to 
00 GPH 60' high or 3,000 GPH from 25° 
14" inlet. 1" outlet. For belt or 
direct drives. Only $12.95 
Famous Type P won't rust or clog. mone 
bearing. Hundreds of thousands in use. Up 
2,400 GPH. 1" inlet. 34" outlet. Only $5.95 


Postpaid cash with order. 
Money Back Guarantee. LABAWCO PUMPS Belle Mead 103, N. J. 


For Only Fine Lawns . . 
is Ideal . 


, Gecko Reel 
. It trims as it mows 


In your heart you know a Locke 
Reel is best! Precision blade is 

first thing to touch grass. Travels 

on rubber rolls. Our dealers 


Demonstrate and Service! 


e from 25" to 75” © 3 to 9 hp 
* reverse transmission 
* riding sulky 


1077-L Connecticut Avenue 
Bridgeport, Connecticut 


Manufacturing Companies, Inc. 
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A Daffy Ride in a Hot-Air Balloon 
[Continued from page 45] 
velope. A taller line of trees loomed ahead. 

“Trees,” I said uneasily, “a line of trees.” 

“Yup,” said Barnes, “probably smash right 
into 'em." 

It was a funny thing about those blasts of 
propane. It took about 15 seconds for the 
heat to overcome the inertia of the balloon. 
After all, there were 5,000 pounds of air in 
that envelope. We rose, clearing the trees 
easily. 

We crept up on a small lake. It mirrored 
gondola and bag, upside down. 

“Hey,” I called to a lone fisherman, 
anything?" 

He held up a fish. He didn't ask what we 
were doing there, suspended between earth 
and sky. 

"Another time," reminisced Barnes, “I 
landed on newly seeded lawn. That wasn't 
so bad, but dozens of people began crawling 
out of the woodwork and trampling the 
lawn. Cost me $30 to have it reseeded.” 
He valved out a little hot air. “It’s hazards 
like that in hot-air flying,” he concluded 
deadpan, “that make you think twice.” 

Coming in for a landing. We were very low 
now. Ahead was a tiny field. Our speed 
over the ground was maybe five miles an 
hour. Was he going to land there? I flinched. 

We touched. We scraped. The balloon 
wouldn’t stop. We were headed straight for 
a barn. 

“Grab it!” yelled Barnes to a husky man 
who suddenly appeared in our path. 

The man grabbed. It was none too soon. 
We stopped. Barnes was unperturbed. He 
yanked on a wire that opened zippered 
panels in the balloon’s top. The envelope 
began swishing to the ground beside us. 

“Say!” exclaimed the husky man who had 
intercepted us—and this to me, mind you— 
as I climbed out. “Could I have your auto- 
graph?” 

Well, a man who was obviously sagacious, 
perceptive, urbane, cultured, intelligent, 
and properly appreciative of human courage 
deserved an autograph. I obliged him. 

Barnes isn’t the only record holder in 
Chester, S.C. A pretty girl of 22 who goes 
by the name of Brenda Bogan and who 
works for Barnes, holds the world’s altitude 
record for hot-air balloons of 21,000-cubic- 
foot capacity—a height of almost two miles. 
That’s her real name, Brenda Bogan. Only 
its not Bogan any more. It's Barnes. Last 
January she married her boss. 


“catch 
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Three Hot Ones You Can Handle 
[Continued from page 52] 
drivers mood. It could be eased through 
traffic as silently as a hearse; yet when per- 
formance was needed, the SS 396 came on 
as the hottest of them all. 

Interior space. Getting in and out of cars 
is not a major concern of mine. I’m more 
interested in being properly seated during 
all the hours I drive than in saving a second 
or two when entering or leaving the car. 
But for the record, the Comet has the high- 
est door opening (37 inches against the 
Chevelle's 36.6 and the Charger's 36), and 
the Charger has the widest doors (45.5 
inches against the Comet's 44.5 and the 
Chevelle's 42.3). Access to the rear seat 
was best on the Comet. With the front seat 
all the way back, there's an 8.5-inch gap 
between the seat and the door line on the 
Mercury, compared with 7.5 inches on the 
Chevelle and six inches on the Dodge. 

Surprisingly, the biggest car in the group 
(Charger) did not have the best space for 
the passengers (see data box). Its rear 
bucket seats are narrow, and the Comet has 
more leg and head room in the back. For 
tall drivers, however, Mercury and Chevy 
cannot match Dodge in either leg room or 
seat-to-wheel distance. With the seat all the 
way back, the Charger driver has 17.5 
inches of free space vs. 16 on the two 
others. For back-seat passengers who like a 
view of the road ahead, the Comet has a 
higher seat than the other two: 11.25 inches 
against 9.5 in the Chevelle and six inches in 
the Dodge. 

The rear seats. If the Chargers rear 
seats are poor, it has the extra feature that 
one seat may be folded to accommodate 
long, unbending cargo, while a person occu- 
pies the other one. The area behind the 
rear seats is 22 inches long, and the mini- 
mum width between the wheel wells is 45.3 
inches. .By opening the partition between 
the interior and the trunk after folding both 
rear seats, you get a cargo area 92 inches 
long—almost that of a full-size wagon. 

The Charger is a 1966% model and will 
continue unchanged for '67. I expect no 
major changes in the Comet or Chevelle 
lines this year, so you may use this test as a 
guide to some of next year's "muscle cars." 
Hot cars by other auto makers include a 
hemihead Plymouth Satellite, Ford Fair- 
lane GT, Pontiac GTO, Oldsmobile 4-4-2, 
and Buick Skylark Gran Sport. Then, of 
course, there’s the Corvette! Ge) 


1600 


PREVENTS 
DROP OUTS 


MAC'S Sealer and Stop Leak holds 
the diploma for. turning leaky radi- 
ators into straight-A performers. 

In fact, MAC'S is the only sealer 
and stop leak that's guaranteed to 
stop a 20-pound high pressure leak 
— and hold it indefinitely. 

So why not play it smart? Make sure 
that problem radiator doesn't flunk 
out. 

Add a can of MAC'S Sealer and Stop 
Leak today. 


MAC'S 
SUPER GLOSS CO., INC. 
Los Angeles 90042 
Cincinnati 45226 
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Now you can own this 


COMPLETE ONE-VOLUME 


FOR ONLY 


95 


Regularly 
$9.95 


JUST 
PUBLISHED 


This special offer to 
Popular Science 
readers brings you 
this valuable, handsome 
volume at a 20% 

Savings. 


PUTS TENS 

of THOUSANDS 
of SCIENCE 
FACTS at 
YOUR FINGERTIPS 


*k More than 4,000 A-to-Z entries, 
thousands of cross references 
% Over 300 photographs, diagrams, tables 
and drawings 
* 450 biographical sketches of great scientists 
** 768 pages, clothbound in heavy Sampson buckram— 
actual size: 84%” x 114%” (shipping weight over 5 Ibs.) 


ESPECIALLY EDITED FOR POPULAR SCIENCE READERS, the 
new illustrated Popular Science Encyclopedia of the 
Sciences is the most helpful reference of its kind. 
Provides complete, expert coverage of all physical 
and natural sciences, and mathematics. Every subject 
is presented in precise, accurate and. easy-to-read 
language. Every fact is backed up with solid research. 
Every illustration is rendered in exact detail. Extra 
features include Special Study Guide, Fact-Finder 
Index and Chart of Important Events in Science. 


-—— This is the only science 
MAIL COUPON NOW FOR FREE | encyclopedia of such vast 
(Ret MEER EUAMINATIUN scope and Via so many 
extra valuable features 

Bora I3 99,05, Vou pay only offered at such a low cost. 
amine book first for 14 
days. 


r POPULAR SCIENCE PUBLISHING COMPANY 7-66 

| 355 Lexington Avenue, New York 17, N. Y. l 

l Ship my one-volume Popular Science ENCYCLOPEDIA OF I 

l THE SCIENCES right away. If I'm not completely satisfied, l 
| may return it after two weeks and owe nothing. Other- 

I wise, bill me for only $7.95 (20% below regular $9.95 I 

I price) plus postage. 

I C I prefer thumb-indexed edition for only $1 extra. | 

l Name. I 

[| Address. I 

I o ee l 

I EXTRA [] Check here if you include cash with this order I 

L and we'll pay postage. J 
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| added “teeth.” 


Batman’s Batmobile 
[Continued from page 47] 

Barris took just three weeks to change 
the Lincoln stylists’ dream car into the Bat- 
mobile that gives Gotham City’s bad guys 
nightmares. “It’s really the same car under- 
neath,” he says. But the Futura’s rear fins 
were made seven feet long and fluted at the 
ends to form bat wings. 

The hood was reshaped to resemble a bat 
face, with a long scoop to the grille form- 
ing the nose. The grille cavity itself is the 
mouth and has rockets that give Batman 
The mouth also has pro- 
jecting blades that "cut" through road 
blocks. The fenders are shaped into bat- 
ears, and the right and left "eyes" extend 
into the "ears." The "eyes" simulate dual 
450-watt laser beams, supposedly able to 
cut through rock and steel, but their amber 
lenses actually conceal operational head- 


| lights. 


Bulletproof, aircraft-type Plexiglas bub- 
ble windshields have replaced the Futura’s 
original canopies. A center roll-bar arch 
splits the new cockpit. Atop the roll bar 
are several trouble and warning lights. 

Just to the rear of the roll bar are three 
awesome-looking “anti-theft rocket tubes.” 
(The Futura had a less spectacular circular 
antenna there.) Right in back of them is a 
so-called “turbine exhaust tube.” Unfortu- 
nately, the Batmobile really has a 500-hp. 
supercharged Lincoln V-8 engine. 

Fighting the evil forces. After the ex- 
terior changes were made, the original 
frost-white blue gave way to 40 coats of 
nitrocellulose velvety bat-fuzz black, with 
an outline trim of fluorescent cerise. If all 
this isn't enough to frighten the forces of 
evil in Gotham City, the cockpit occupied 
by Batman and Robin is equipped with a 
terrifying array of crime-fighting gadgets. 
An antenna reactor-receiver relays messages 
from the Batcave’s computer and message 
center. Hooked into the dashboard are 


| such devices as a revolving closed-circuit 


camera with a Bateye switch for anti-theft 
control. If a villain gets away with the 
Batmobile, the Caped Crusader can use a 
remote-control ejection seat to foil him. 

“Despite all these frills,’ Barris says, 
“the Batmobile is a working car. We get 
it up to 80 m.p.h. for some chases. And we 
have to service it every week—especially 
to get off the footprints that Boy Wonder 
Robin puts on the fenders, getting in and 
out of the car."—Herbert Shuldiner. 


THE BACKBONE OF THE TOOL BOX! 
Pries, pulls, pounds, lifts, scrapes— you name it, Superbar does it! 
Only $2.59. If you really care for the best, you'll find it at your hardware 
outlet. Or he'll find it for you. If all else fails, you can always write to us. 
Vaughan & Bushnell Manufacturing Company, 135 S. LaSalle Street, 
Chicago, Illinois 60603 


SAVE MONEY on finest 
tic and imported hardwoods 
dimensions. Over 1500 items 


V E N EE R S n T 0 0 LS hobbiest. Lamp parts, upholstery sup- 


plies, tile, power tools at discounts, 


Se T VEW CATALOG READY 
POWER TOOLS vas to cover handling, and 
at Lowest CRAFTSMAN py 


| Discount Prices ! Service Co, Dept. 
| 2729 S. Mary, Chicago, Ml. an 


NOW WE MAKE 
THE WORLD'S 


it can't happen to me! GE) rst woon 
z mn STAIN, TOO!! 

What makes you think so? Cancer can 
strike anyone. Estimates are that cancer 
will "happen" to more than half a mil- 
lion Americans this year. 

You can’t just push cancer away. But 
you can do something to protect yourself 
against it. Many cancers are curable when 
detected early and treated promptly. So 
be sure to have a health checkup regu- 
larly—at least once a year. Also, be alert 
to Cancer’s 7 Danger Signals. If 
you don’t know what they are, con- 
tact your local American Cancer 
Society office. Do it today! 


ins reveal si details! 
e BUILD A sai KART! 
Complete frame for less thar 


Learn how you 
con buy used 
engines $15 up, 
new engines $30 
with FREE con- 


fidentiol list and 
coupons when you 
order your plons 


R is (indicate type) or 
send 10¢ for brochure describing plans: 
PtAWS Box517 Dept. PS-7 Omaha, Neb. | 


BUILD YOUR OWN CAMPER AND SAVE! 
Complete, easy to follow ne: 
eris "naterali list =“ $3- 95 
PICKUP COVER PLANS $2.00 
ECONOLINE CAMPER OR $9.95 
BUS CONVERSION PLANS ea. 
EQUIPMENT CATALOG— $1.00 
THefundable on first order). 
Satisfaction Guaranteed ! Send Check or M.O., For Details Send Dime 
VIKING CAMPER SUPPLY, 94-JE Glenwood, Minneapolis 3, Minn. 
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AMERICAN CANCER SOCIETY 


tributed by the publisher 


Money Back Five Year 
Guarantee Guarantee 
QU New 110 Volt Heavy Duty Arc Welder. You can not, jay a battar welder sdywhére st this low price. 
NO EXPERIENCE NECESSARY. Anyone can br: 
10,000 Nx for cutting throug! plates ete. NOTHING ELSE TO BUY. Comes com- 
y power cable, twin carbon torch. helmet, instruction book, rod holder, and a 

supply of 1/1 «t VP welding and brazing rods, carbons, and flux. eic. MONEY BACK GUARANTEE. 
f not completely satisfied, we will immediately refund your money without ques- 

tion. LIFE TIME GUARANTEE. Never a bor. SEND ONLY $2.00 and when 
delivered pay postman $16.95 plus postare. will ship postpaid. (For an extra 
large supply of rod, carbons, and flux, send an “Mdditionsl $2 Do not confuse this new improved 


; 
DC CL CLE i SEND ONLY $2.00 
Order direct from factory: NATIONAL ELECTRIC, Dept. PS-7, DELRAY, FLORIDA e 
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How to Buy a Fishing Rod 
Continued from page 150 


Like spin casting, spinning is a fairly 
new way to go after fish. The spinning reel 
hangs underneath the rod on a long shank. 
And big guides take the free-flowing mono- 
filament line. Long, straight grips have 
movable reel seats to allow the reel to be 
placed in any comfortable position. 

Fly casting. Many fishermen think fly 
casting is the most difficult fishing skill to 
master. In other casting methods, a heavy 
lure carries the light line. In fly casting, 
light flies are propelled by a heavy line. 
The only purpose of the reel is to store line. 
Casts and retrievals are made from line 
coiled in the hand. The reel seat on a fly 
rod is at the extreme rear end of the grip. 

With fiberglass fly rods, more fishermen— 


Walleye, North. pike; 
salt-water casting, 
trolling 

Big trout, muskies, large 
catfish; salt-water 
casting, trolling 


Big bass, steelhead, 
Dolly Varden 


MATCHING A ROD TO YOUR FISHING 


Panfish, crappie, Light 
small trout 6-7" 


Pickerel, big bass; | Seeon | 
trolling 6 
walleye; trollin 6"-6'6 


peed tb panfish, 

perch, small trout 

Rainbow, shad, bass, Light 
flounder 6-7 


particularly novices—are finding that shorter 
rods work best. But if you fish in areas re- 
quiring very long casts, a longer rod may 
prove more effective. 

Most fly rods are used for relatively small 
fish, but it's possible to use long, heavier fly 
rods for big salt-water fish. 

For best action and comfort. Salesmen's 
talk about special tapers often just adds to 
the beginners confusion. While such rods 
may work wonders in the hands of an ex- 
pert, many anglers are most comfortable 
with a conventional straight-taper rod. 

When you've narrowed your choice to 
the type of rod you'll use, sort out the vari- 
ous makes you have to choose from and 
check the feel and action of each. Two 


spinning (open 

or closed face 
Regular. 

spinning (open 


or closed face) 


|  Pushoutton | as | wa | 
|  Pushoutton | ea | ws | 
| eraa | € | oe 
Light-reg. 
wema | e2 | wm 
Regular 
Heavy 
level wind 
Light 
spinning (open 1-4 Mg. 
or closed face; 


Salmon, snook, bone- 
fish, channel bass; 
surf fishin, 


Big bass, cutthroat, 


Salmon, striped bass, 
tarpon 


Heavy salt- 
water class 


Sunfish, crappie, 
brook trout 


walleye, steelhead 8'6"- 


Heavy-duty 
spinning 


(open face 
Wet-dry flies, 
small streamers, 
poppers, eggs 
Wet-dry flies, 
small streamers, 
spinners 
Automatic or Wet-dry flies, 
single-action fl: bass bugs 
" Bass bugs. 
Single-action 2 
36-38 streamers 
fy mer spinners ' 


Bass, catfish; light EE: 
salt water Seng 
Salt water, large Heav ii 
fresh water Ford level wind | 153 | 
Salmon, flounder, Medium anne 
steelhead 8'-10'6" Spinning 
| Heavy | Shark; heavy surf | mw | level wind | 15-40 | 
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How to Buy a Fishing Rod 
good ways to test rod action are shown in 
drawings at the beginning of the article. 

If your choice is a glass rod, you'll find 
solid rods are usually cheaper. But pound 
for pound of rod weight, a tubular glass 
rod is stronger. 

While glass rods differ in construction, 
all reputable brands will do the job. Some 
makers tint or paint their rods. The natu- 
ral color of solid glass is almost clear. Tu- 
bular rods are naturally amber colored. 
Painting or plastic-coating a rod dresses up 
appearance. Unfortunately, a heavy coat- 
ing can also cover up poor workmanship. 
Best advice: stick to reputable brands. 

Price and quality. These vary consider- 
ably. You can buy a light bait-casting rod 
for well under $5, or over $50. A general 
recommendation is a medium-priced rod. 
There are lots of very good rods of all 
types in the $8 to $25 range—good enough 
to give years of fishing pleasure. A weak 
or clabby rod, or one with hardware that 
won't take it, can sour you on the sport in 
a hurry. 

There is a lot of price discounting in 
fishing tackle, with many stores using the 
gear as loss leaders. So compare asking 
prices, not “suggested-price” tags. And 
compare rod construction for quality differ- 
ences, Look for hard chrome; stainless- 
or carbide-steel line guides; even, firm 
windings protected with varnish; heavy, 
rust-preventive coatings on metal parts; and 
double, locking, reel seat nuts. 

Better-quality rods have overwound fer- 
rules, and joints with tiny rubber O rings 
to keep parts snug and aligned. 

Make sure there are enough guides. A 
6%’ rod, for example, should have at least 
four guides in addition to the one at the 
tip. Examine the reel seat clamps on spin- 
and bait-casting rods. There are important 
differences. Check for handy little extras 
like keyed-chuck ferrule shanks and hook 
keepers. Here are new things to look for: 

€ Colorful, anodized coatings to protect 
aluminum parts and improve appearance. 

€ Tough, plastic guide windings in place 
of the traditional silk thread. 

€ Nylon and other plastics for never-seize, 
never-rust reel seats and ferrule chucks. 

€ Kits containing everything you need to 
make your own rod. 

€ Packaged matched sets consisting of 
a rod and a reel prewound with the proper 
line. 
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get! Removes grease, |^ (Uns 
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INDUSTRIAL TRANSFORMER ARC WELDER 


YOU CAN WELD, BRAZE, CUT, SOLDER, 
HEAT, ETC. STEEL, BRASS ALUMINUM 
Build and repair anything of metal, 
Save time and money with this BRAND 
NEW, PROFESSIONAL ARC WELD- 
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sulated | transformer welds 3e" metals Ec 

with !$'' rods. 4 heat settin to 80 

amps. Operates on 110 Volt AC line fused for 30 amps. 
Complete with fibre glass helmet, electrode holder, ground 


clamp and cables. solder, assorted rods and simplified welding 
manual. UBLE PROTECTION GUARANTEE. 10 day money 
back trial plus full 5-yr. warranty. If Inaperstire, return prepalit, 
we will repair or replace without charge. ORDER TODAY. ONLY 
$47.50 COMPLETE (220 V. at $49.50) SEND ONLY $6.00. Pay 
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AS YOU WELD” plan. Low Down Payment. Welder details FREE. 
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STEEL BBs thru Both 
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Steel Pail at 
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you shoot HOT SHOT! 
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the Perfect Finish 
Continue ] 

color of the wood under a penetrating resin 
finish—within limits. A bleach such as Blan- 
chit lightens the wood. Then the finish 
darkens it somewhat. By experimenting, 
you can establish the degrees of bleaching 
needed to balance the darkening. The re- 
sult is a beautifully protected wood that 
looks as though it has no finish whatever. 

Conversely, you can stain the wood if 
you want a different or a deeper color. 
Oak, for example, is much admired in dark 
brown colors. Stain it-then put on the 
penetrating finish. It is important, how- 
ever, to use a dye stain, not a pigment 
stain, unless you do not mind the extra 
emphasis the pigment type gives to the 
wood pores, which fill with pigment. 

Penetrating finishes are particularly good 
on furniture as they go on so easily. For 
the same reason, you can't beat them for 
paneling. Theyre also excellent floor 
finishes. Not surprisingly, such brands as 
Butcher's, Bruce's, and others intended pri- 
marily for floors are also among the best 
for furniture. 

How to buy. There are two kinds, basi- 
cally. One is formulated on phenolic resins, 
the other on alkyds. The phenolics tend to 
penetrate deeper. But usually it won't 
matter which type you buy. Look at the 
label for the words penetrating and resin. 
Or directions to brush it on, wipe it off. 

Every major paint manufacturer has a 
penetrating-resin finish. Examples are 
Deep Finish Firzite, Clear Rez, 
Clear Minwax, Dupont’s Penetrating Wood 
Some other materials are similar in 
application but they are based on oil, not 
resins. These should be used only where pro- 
tection of the wood is not important. U5) 


Penetrating Resin . . . 


Soft cloth offers easiest way to apply a penetrating 
finish, but you can brush it on if you wish. 


A's to Your Q's About Auto Insurance 

[Continued from page 74] 
don't need a lawyer—who will take your 
case on a contingency basis and get a 
third to a half of the award. You might 
first try for an out-of-court settlement di- 
rectly with the insurance company. If 
you're satisfied with the final offer, you'd 
save that 33 to 50 percent. But if you get 
no satisfaction, you could then go to a 
competent lawyer. 

Alone, you might not evaluate properly 
what would be a fair amount for your suf- 
fering and permanent injury. All kinds of 
legal loopholes may trap you. So in the 
long run, if you're in a serious accident, it's 
best to get yourself expert legal advice as 
soon as possible. 


Should you report a minor accident 
when you risk having your premium 
raised? 
A That depends on how many other ac- 
cidents you've had. With an accumu- 
lation of accidents, your company is less 
likely to renew at the same rate. However, 
it is usually unwise not to report an acci- 
dent-no matter how minor—because the 
other driver may later sue you for bodily 
injury and your insurance company could 
have a hard time defending you if you 
never reported what happened. 


What kind of information should you 
get from the other driver in the event 
of an accident? 


A Note the license number of his car. 

Get his name and addr you can ask 
for his driver's license to establish identi- 
fication. Jot down the exact time and date 
of the accident, location, visibility, weather, 
and road conditions, status of traffic signals, 
car directions, estimated speeds, a diagram 
showing the type of intersection if any, 
point of impact, and position of the cars 
after the accident. Don't forget the names 
and addresses of any witnesses. When a 
cop or highway trooper arrives, get his 
name, badge number, precinct, or barracks. 
Don't discuss how much insurance coverage 
you have or whether you were in any way 
responsible for the accident. 

But your goal, of course, is to stay out of 
accidents. To this end, keep your car in 
top-notch condition, your driving increas- 
ingly skillful, and insist that any teen-ager 
in your household enroll in driver-educa- 
tion courses at school. Be) 
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"Frozen Light" Gives First True 3D 
[Continued from page 82] 


Then the hologram is reconstructed with 
white light, which, of course, contains all 
colors. 

The interference patterns on the holo- 
gram, however, are formed in such a way 
that each automatically selects the color of 
light that was used to illuminate it while it 
was being made. The red interference pat- 
tern is illuminated only by red light and 
rejects other colors, for example. Such holo- 
grams are not vet as sharp as those recon- 
structed with lasers, but should improve. 

As advances in holography continue to be 
made, scientists across the country are put- 
ting the new technique to work in a variety 
of ways. For example: 

€ Technical Operations, Inc., of Burling- 
ton, Mass., has built a device called a dis- 
drometer. It measures the size and distri- 
bution of fog particles, important to Air 
Force scientists who are trying to figure out 
how to disperse fog to make bad-weather 
landing safer. Mounted in an airplane, it 
may give rainmakers the cloud information 
they need. 

€ Michigan scientists have demonstrated 
holographic methods of measuring stress 
and vibration to millionths of an inch with- 
out gauges, of making aerial contour maps 
automatically with contours showing as 
clearly as if they had been painted on the 
landscape, and of making an absolutely un- 
breakable secret code. 

€ Workers at General Electric, IBM, and 
elsewhere have made holographic devices 
that can automatically read letters, numbers, 
or words into a computer. A similar system 
built by Perkin Elmer scans blood cells 
through a microscope and picks out those 
of interest to doctors. 

From a layman's point of view, the most 
interesting holographic device made so far 
may be the world's first hologram movie. 
It lasts four seconds, and was made by Matt 
Lehman of Stanford. The sequence shows a 
steel ball rolling down an incline. It's strik- 
ingly three-dimensional, but lacking some- 
what in drama. 

Making the movie wasn't as simple as it 
seems. Since holography requires extremely 
fine-grain film, and since such film is in- 
herently very insensitive and requires long 
exposure (Plus-X film is 20,000 times more 
sensitive than the most commonly used holo- 
graphic film), Lehman blocked the ball at a 
number of different locations on the incline 
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and made a series of time exposures. 

Making movies for public display will be 
even more difficult. It may eventually be 
possible to shorten exposure time by get- 
ting more sensitive films. It may even be 
possible to use powerful flashes of laser light 
to illuminate the scene, and devise some 
method of doing it without damaging the 
actor's eyes. But there's a more fundamental 
problem: There is no way to project a holo- 
gram. Project it on a flat screen and it be- 
comes a two-dimensional image. 

Furthermore, there is no way to magnify 
it. It must be shown at the size it was 
taken. There is a basic law of optics that 
magnification in all directions is not equal. 
Magnify a flat picture 10 times so that it is 
10 times as wide and high as it was, 
and its depth is magnified by the square 
of that figure—100 times. If the image is 
flat to begin with—a conventional movie 
or slide-the unequal magnification makes 
no difference. But magnify a three-dimen- 
sional hologram by 10 and a man would 
come out six feet tall and 10 feet thick. 

The only solution seems to be in making 
very large holograms—10 feet square, say. 
While conventional movie cameras to handle 
film this size would be impractical, it may 
not be necessary to build them. 

A duck in 3D. In the University of Michi- 
gan Laboratory, Adam Kozma handed me a 
four-by-five-inch hologram. "Hold it in the 
laser light," he said, "and rock it from side 
to side." When I held it up, I saw a toy 
duck in perfect 3D. As I moved the film, 
changing the angle at which the laser light 
struck it, the first duck disappeared and an- 
other in a different position took its place. 
Then another and another and yet another. 
Each of the ducks had been photographed 
on the same piece of film in a different rock- 
ing position. Now, by varying the angle of 
reconstruction, I could pick out any of the 
images superimposed on the film. 

As I rotated the film, the toy duck casual- 
ly rocked back and forth, a perfect little 
3D movie all on a single piece of film. So 
far, as many as seven pictures have been su- 
perimposed on the same film without mutu- 
al interference. "We know we can put tens, 
perhaps hundreds, of images on a piece of 
film," says Emmett Leith, director of holo- 
graphy research at Michigan's Institute of 
Science and Technology. "The question is 
whether we can put on thousands." If so, an 


"Frozen Light” Gives First True 3D 
entire movie or a large part of one might be 
photographed on a single large sheet of 
film, then played back by rapidly changing 
the angle of the illuminating laser light. 

Holographic television, although it won't 
be hampered by the magnification difficulty, 
has problems of its own. First, the resolution 
of the present system—its ability to repro- 
duce small details-doesn't begin to ap- 
proach that necessary for holography. 

But that's only the beginning. Even if the 
camera and reproducing equipment were 
available, the signal couldn't be transmitted 
by present methods. "Today's television re- 
quires a bandwidth—a channel—of about six 
megacycles,” says Leith. “A hologram 
system would need about 100,000. There 
just isn’t room in the entire radio spectrum 
to transmit a single holographic signal.” 

Techniques for TV. But again, the pic- 
ture is not entirely black. Already scientists 
are working on ways to reduce the band- 
width requirements. Some detail might be 
sacrificed. And second, it might not be nec- 
essary to transmit the entire picture 30 
times a second, as is now done with tele- 
vision. Most of the background of any TV 
picture remains the same for relatively long 
periods. Perhaps a system might be de- 
veloped to transmit information only about 
the changing parts of the picture. 

How long will it be before holographic 
TV and movies are available? “In every de- 
velopment you need not one breakthrough 
but three,” says Vogl of Westinghouse. 
“First is a scientific breakthrough that shows 
it’s possible in principle. Then you need an 
engineering breakthrough. That shows it 
can be built. Finally you need an economic 
breakthrough that lets you build it at a 
price people are willing to pay. 

“To make a comparison, the first break- 
through in color television—the scientific 
one—was about 15 years ago. We're just in 
the third—the economic one—now. With 
holography, Id say the scientific break- 
through is about 75 percent here.” 

Thus as holography progresses on a broad 
variety of fronts, it’s difficult to tell what 
may ultimately turn out to be its most im- 
portant application. “Right now, people are 
doing all the fun things with holograms,” 
says Kendall Preston Jr. of Perkin Elmer. 

“Chances are, the real, solid applications 
in holography won't appear before 1969 or 
1970. And they may well turn out to be 
things we haven't even thought of yet." HE 


vd SURPLUS Locus SAVE o 90: 


AC GEAR MOTOR orerates on 115 v. 
AC 60 cycle, Continuous duty. 1/15th HP 
4 pole motor. 9 RPM @ output shaft, Con- 
tains extra heavy steel gears. Develops 750” 
lbs. torque, Face mounting. Great for con- 

veyors, mixers, displays, a 9" Lx 41a” 
NEN. Special 


" 
mittent duty. Shaft faces towards motor. 9" L x 444” W x 
7" H. Specify model VW10-1. $17.95 


HIGH, VOLUME PUMP Pumps up to 
11 GPM @ 35 psi @ 2000 RPM thru 1 
ports, For fuel, oll, hydraulic fluid, 
ater or water based ‘insecticides, Pump has 
carbon veins, aluminum body. Compl. 
with mounting base with a” keyed dri 
shaft ready to couple to your V4 HP 
NEW. 7" L x We S los: 
Approx. GOVE COST $75. Now! $17.50 


rox 3 HP 
14" L. x 514” W. Ovi. COST $2507 Shpg. 


motor. L. 
Wt. 40 Ibs. Like NEW. $19.95 


ELECTRIC PUMP WITH CONTROL 
SWITCH: For boats, campers & trailers. 
O GPH, Can be in fuel or 

a” pipe bronze inlet. 12 or 24 
Y. Explosion proof motor. Shpg. wt. 
lbs. Complete with wiring diagram, 
Approx. GOV'T COST $200. NEW $11.95 


Send 25c for amazing catalog with 1000's 
of bargains in hydraulics; electrical, ma- 
rine, automotive items, etc. Order from 
ad. Prices FOB. 50% deposit for COD. 
Pis. include your zip code number. Satis< 
fying mail order.customers thru-out the 
world since 1945. 


AIRBORNE SALES CO. nem. Ps7s6 


8501! Stellar Dr. + Box 2727 + Culver City, Calif. 90230 


UNIMAT 


a precision lathe and miniature machine shop that works 
with toolroom accuracy on metal, plastic and wood. Mill, 
drill, jigsaw, bore and more. Make it work for you. $139. 
For free literature, write American-Edelstaal, In 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch - Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all—results were so 
thorough that ‘sufferers made astonishing 
statements like “Piles have ceased to be a 
problem!” 

The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
research institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H®, Ask for it at all drug 
counters. 


JULY 1966 | 175 


END Inconvenience and bother! 
KEEP SEWERS OPEN with BLITZ SEWER BOMBS 


These Non-Erplosive Bombs when flushed through your 
toilet will find their way to the roots or other organic 
stoppage and chemically destroy them. HARMLESS to 
plumbing, pipes, trees or shrubs, BLITZ will also remove 
rags, grease, etc. BLITZ is the new modern safe way to 
keep your sewer open. 


Package of sir $3.00 plus 30¢ postage 


AUTO-HOME PRODUCTS Inc. 
303 Cedar St. Rockford, Illinois 


ig Catalogs 


ELECTRONIC 
BINOCULARS 
GEAR MOTORS 
COMPRESSORS 


PUMPS 
‘WELDERS 
WINCHES: 

SURVEYING 
TELEPHONES SPEED REDUCERS 
HYDRAULICS WEED SPRAYING 
GENERATORS MANY OTHERS 


SURPLUS CENTER EXE] i07. 
New Portable LIGHT PLANTS 


110-120 V. A. C. 1500 watts, 60 cycles. Weight 24 Ibs. Size 
10" x 5". Fanbelt driven from car, pickup or gas engine of 
2%, or 3 h.p. Operates Y" Drills, Saws, T.V. Brand new. 
Money back guarantee, Regular $89.50 now $49.50. With switch, 
pulley and voltmeter. Send check or money order. 


VIRDEN PERMABILT CO. 
Amarillo, Texas 79109 


Box 7066 


FACTORY DIRECT! 


nra 109° 


in nasou ah 2 hours! No 


"Em Down 
TAN JN $ 7 Month 
‘Complete instructions Assembled $119.95 


RUSH 25cfor brochure to: 


BIRD engineerin: c= 427, Dept. M Omoho, Nebr. 68101 
g 9, » Mon 


PROTECT r3 
YOURSELF! 


TEAR GAS GUN OUTFIT TEAR GAS PENS 
This all-steel, .22 cal. TEAR GAS This handy size chrome pen 


shoots 6 times as fast as you shoots the new powerful .38 
l| the trigger. Also fires spec. MAGNUM cartridge. Will 
for alarm, or dog training, halt an attacker — in his tracks, 


and flares for emergencies. 


with 6 tear gas shells. summon aid! $998 
and instructions. $998 Complete with 2 shells. 
BLUE STEEL": As above, two shot with 2 shells 11.98 
CHROME. — 1198  22cal. single shot with 3shells 4.98 
OGun $9.99 [Gun $11.98 — (fen $4.98 [Pen $9.98 [Pen 2-Shot $11.98 
D Helster $2 (7.38 Shells Eo. .99c (7.22 Shells 10-$1.50 [Flores 6-$1.50 CiBlonks 100-$1.50 


ORDER NOW! Mark Items You Want. Send Check or Money Order to: 


TEAR GAS DEVICES CO. 212 N. Kirkwood Ri, St. Louis, Mo. 63122 


(RR Pre-Paid in U. P. 5. creen. Others Express Collect (Ne C. O, D,a summmmN 


176 | POPULAR SCIENCE 


How to Set Up a Home Print Shop 
[Continued from page 128] 
embedded with metallic bits or grass leaves, 
patterned sheets, and sheets with water- 

marks. 

Most paper suppliers won't bother with 
the small orders of a hobby printer, but 
there are plenty of other sources. Art-sup- 
ply stores are a good place to look. Many 
also have paper and envelopes for greeting 
cards and announcements. Department 
stores sell unprinted, boxed stationery. For 
a great bargain, get a friendly local printer 
to sell you his offcuts (waste trimmed 
from a print job) at a reduced rate. 

You buy paper by weight, asking for 70- 
pound stock, for example. This means that 
500 sheets of the paper measuring 25" by 
38" weigh 70 pounds. The sheets—too large 
for a hand press—must be cut to size. 

You can also print on cloth, leather, 
plastic, even on wood pencils. Some mate- 
rials take special inks. Your supplier can 
tell you what you need. 

Your bindery. This is a fancy name for 
any nook where you do folding, trimming, 
padding, stapling, pasting, sewing. Your 
fingers make the best folding machine. 

For binding, you can use any stapler big 
enough to let one side of the booklet slip 
under the arm. The best kind has a pointed 
base so you can slip the folded sheets over 
it, saddle-fashion. 

Shop clamps will hold sheets together for 
making pads. You just apply a rubber-based 
padding compound you buy. A darkroom- 
type paper trimmer will do the job of cut- 
ting paper to size and trimming the edges 
of booklets. 

When you start printing, you'll need ad- 
vice. The instructions you get with a new 
press help, but a good beginners book is 
better vet. A fine one is Printing as a Hob- 
by by J. Ben Lieberman ($3.95, Sterling 
Publ. Co., 419 Fourth Ave., NYC 10010). 

Another way is to join a chappel (print- 
ing club). To find out about the National 
Amateur Press Assn., write J. Rolfe Castle- 
man, ljamsvill, Md. 21754. For de- 
tails on the American Amateur Press Assn., 
write Leland Hawes Jr., 5009 Dickens Ave., 
Tampa, Fla. 33609. If you can attend the 
NAPA Annual Meeting on the July 4th 
weekend at the Holiday Inn, Frederick, 
Md., you'll meet a bunch of very friendly 
hobby printers. The AAPA meets at the 
Causeway Inn, Tampa, Fla. over Labor 
Day weekend. Uu 


These Spacecraft Say “Ouch!” 
Continued from page 77] 
pacitor-and a memory system records the 
event. On ground command, Pegasus reads 
out all data. This gives a count of the me- 
teoroids that have pierced a known area of 

each thickness in a known time. 

Since the Pegasus satellites are still col- 
lecting data, their findings are not yet 
complete. However, a chart made public 
by NASA summarizes what they have told 
us in their first 10 months of operation. 

What the satellites say. According to 
this preliminary summary, the yearly me- 
teoroid punctures in a square foot of alumi- 
num sheet, on the outside of a spacecraft in 
low orbit, can be expected to number some- 
where near: 

€ 7, for 1/600-inch sheet. 

€ 0.6, for 1/120-inch sheet. 

€ 0.13, for 1/60-inch sheet. 

Now, an intact 10-foot sphere, which has 
a surface area of 314 square feet, could 
safely withstand an internal pressure of 
one atmosphere and provide an earthlike 
environment for astronauts in outer space, 
if made of 1/60-inch aluminum. But the 
Pegasus findings indicate that it would be 
punctured about 40 times a year. So that 
wall thickness, for a manned spacecraft, 
would expose a crew to serious meteoroid 
hazard during extended space flights. 

Fortunately, spacecraft capable of reentry 
into the atmosphere—like Mercury, Gemini, 
and Apollo-have a healthy padding of 
heat protection that greatly reduces the 
penetration hazard. But space vehicles and 
space stations without reentry capability 
are under development for extended op- 
erating times in space. So adequate me- 
teoroid protection is becoming more im- 
portant than ever. With better meteoroid 
data, designers will be able to provide 
enough "armor" to reduce the risk from 
meteoroids, in any given space mission, to a 
figure commensurate with other risks that 
must be accepted. 

The gap in our knowledge is not yet 
completely closed. We'd like to know the 
abundance of meteoroids that can penetrate 
aluminum sheets as thick as 1/25 and 1/10 
of an inch, figures representative of many 
space-vehicle structures. NASA has an- 
nounced that it plans to tackle the problem 
of that remaining gap during the coming 
year. Satellites still larger than Pegasus, or 
a greater number of Pegasus-size satellites 
in orbit at once, could be possible ways. HEI 
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The Truth About Wheel Balancing 
[Continued from page 142] 


machines in a technical-manual chapter on 
wheel balancing. 

On-the-car balancers are excellent for use 
on rear wheels. They are also able to han- 
dle most complaints of front-wheel unbal- 
ance. Oldsmobile’s new Toronado, with its 
front-wheel drive, should have this kind of 
balancing for its front end. 

The best balancing. The experts agree 
that off-the-car static-dynamic balancers do 
the best job. This method has been used 
officially for 32 straight races at Indianap- 
olis. The same type of machines are used 
to balance passenger-car wheels. Even the 
worst problem wheels can be successfully 
balanced on these machines. 

Most off-the-car static-dynamic balancers 
handle drum, wheel, and tire all at once. 
Cars with disk front brakes as yet do not 
need the hubs and rotors balanced, since 
they check very closely on that score. 

One type of off-the-car static-dynamic 
balancer mounts the wheel assembly on a 
shaft that is free to slide at both ends. 
First the assembly is balanced statically by 
adding weight to the light side. Then it is 
spun at 70 m.p.h. and balanced dynami- 
cally. A spark dial shows where to position 
the dynamic balance weights. I witnessed 
such a balancing in which the free shaft 
ends of a fully balanced wheel, whirring at 
70 m.p.h. stayed as still as though the 
wheel were at rest. 

Another type uses a wobble plate to find 
the plane of dynamic unbalance. 

Balance checks. Checking balance is 
simple, requiring only a jack and a wheel 
spinner. Most shops don't even charge for 
it. After a short drive to flex the tire and 
get rid of flat spots, the front end is jacked 
up. A slow wheel spin at first lets the 
operator look for runout. Wheel-bearing 
maladjustment and wear can be felt as 
grinding in the front bumper. Then the 
wheel is speeded up to about 70 m.p.h., 
where a hand resting on the bumper can 
feel for vibrations. Any amount of vibration 
is too much. 

Rear wheels are checked by jacking them 
up one at a time. With the tire about two 
inches off the floor the speedometer is run 
up to 35 m.p.h. (the free wheel turns twice 
that fast). 

Sometimes rear-wheel unbalance is con- 
fused with drive-line vibration. The two 
can be separated by blocking up the car's 
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rear end and removing the rear wheels. 
Two lug nuts are replaced to hold each 
brake drum on, the selector is put in 
"drive," and the engine is run at about 70 
m.p.h. If the vibration has disappeared, 
wheel unbalance is indicated. 

Once a wheel is balanced, it does not 
always stay in balance. Still, you can't run 
into the shop for a balance job every time 
the tires show a little new wear. Experts 
say a twice-a-year wheel-balancing check is 
best. Thus, if vou're the average motorist 
who drives 10-12,000 miles a year, wheel 
balancing can be combined with wheel- 
alignment checks on a spring and a fall 
basis. Not all shops will make balance 
checks. Some charge for actual adjustments, 
even though they may not be needed. A 
wheel should be balanced any time a tire 
is repaired or replaced. Regular and snow 
tires should be balanced whenever one set 
is replaced. 

Problems with the wheel proper can af- 
fect balance. While a wheel with an exces- 
sively eccentric or wobbling rim can be 
balanced, vibrations will still be there. A 
new wheel is the only real cure. Make sure 
that it doesn't have any wrinkles in it. 

Wheel covers and balance. A beautiful 
balance job can be upset by a heavy, off- 
center, or unbalanced wheel cover. Some 
late models sport wheel covers that weigh 
six pounds or so, heavy enough to wreck a 
balance job. It's an industry problem and 
the equipment people are working on it. 
Ideally, such wheels should be balanced 
with the covers on, but only a few machines 
can do it (notably the stroboscopic bal- 
ancers). 

Out-of-round tires are not as prevalent 
as they used to be. Neither are tires with 
hard spots in the tread. While hard spots 
are not dangerous, such a tire can sound 
unbalanced as it slaps along the pavement. 
This is irritating and nerveracking when 
you're on a long trip. Replacement is the 
only solution. 

There is money in balancing wheels and 
its your money. An equipment manufac- 
turer tells shop owners that they can net 
more than $5 a car on an $8, four-wheel 
balance job. Only one such job a day brings 
in $1,500 a year to the shop. Few would 
deny that a year or so of safer, smoother, 
vibration-free driving is worth $8. You just 
want to be sure you get it, that's all. — Es 


now-new SIIIBí air 


INSTALL-IT-YOURSELF 
AUTO AIR CONDITIONING 


SAVE $75 


Now, the NEW COMFY-KIT SUPER-AIR Auto Air Conditioner. Complete kit and easy step-by-step 
instruction manual — plus tools, if you want them — just a couple of evenings or a Saturday morning 
and you can air condition your present car — and save seventy-five dollars. Made by the leader in 
auto air conditioning since 1949. 12-month, 12,000-mile warranty. Fits all standard U.S. cars. Can 
be transferred from car to car. You don't have to be a mechanic. Think you can do it? Then send $1 
for complete instruction package, applicable against purchase price. Better yet, send $153.00 or $143.00 
and get your unit right away. Please state Unit Model (Super-Air or Comfy-Kit), size of engine, make, 
model and year of car. 


THE STANDARD 


COMIV-HIT C 


ONLY 
AUTO AIR CONDITIONER 


143° 
SUMMER SPECIAL 


INSTALL-IT-YOURSELF SAVE $85 ORDER NOW 
GOMFY-KIT 1707 E. OHIO STREET, DEPT. P.S. * DALLAS, TEXAS 75216 


*Note: Special mounting brackets for 1966 Ford, GMC and AMC cars with smog devices $15.00 extra. 


ENJOY THE COOLEST CAR IN TOWN 


Research You Can Develop A Profitable 
ini || Business 
Clinics ^w". BY ENGRAVING 


DESK PLATES 
BADGES, ETC. 
On Plastic up to 2 inches wide. 


Material and supplies available from us 
ARE 
case 


MS H0 


*MULTIPLE SCLEROSIS 
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*SM-100 
WRITE With this precision machine 
TODAY You need no previous experience 


215 PROSPECT AVENUE, PS-7 
WALTON, NEW YORK 13856 
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POWER GUN 
OPENS SEWER 
INSTANTLY 


F EE BOOK THINK OF IT! 
Tells How m 
> To Clean 
All Drains 


(Helptul Data) 


SAVES PLUMBING 
REPAIR BILLS 
FREE TRIAL OFFER 


Presto, one shot of new POWER GUN re- — 
< be 4 nt, Roots in Sinks, Uri- 
g Reaction. 
rainage Prob- 
abing Pipeline 
asiness or save 
jr. Tear this Ad out now and 
^ and address beside it for FREE 
|. (Chicago Phone 


D, 
« CHICAGO, 


SCOOT'R-BIKE 


BUILT FROM BICYCLE FRAME 


BIGGER, BETTER THAN A MINI - BIKE e , ^ 
Convert old bicycle frame for $5.75, ji 


in "build 
Plumbing 


Chain 
Reaction ` 


ILL. sosa 


plus small weld job. Step-by-step R 
Plans, photos show you how. PLANS, SN 
kits, also Mini-Bike kits, at Factory © b 
Discount Prices. Order plans today! 


$2.00. Wheels, engines, clutches, 
GILLIOM MFG. CO.; Dept. PS-7, St. Charles, Mo. 


130,000 CANDLE POWER 


FLAME THROWERS 


Fits all 4 light systems—bright 
sockets. American made for 
American cars. 65,000 candle 
power in each sealed beam 
unit. Over 21/4 times as bright 
as the factory stock brights 
Lets you really see where you 
are going $995 pair 
Prepaid U.S.A, No C.0.0. please 


Box 563 Skokie, Illinois 60076 


ALL FAMOUS 
BRANDS! 
TRUCK 


FIRES @ auto 
m SAVINGS NEVER LESS THAN 50% up to 70% OFF REG. PRICE! 
M HEADQUARTERS for ALL SPORT CAR TIRE SIZES 
FREE - SEND FOR YOUR FREE CATALOG - FREE! 


RELIABLE TIRE DIST., JL Chestnut St., Camden, N. J 


FARM 


ELECTRIC 
WELD BRAZE, 
SOLDER, CUT 


ALL METALS 
New 1966 Model 
LIFETIME a amour GUAR- 
ANTEE- day 
trial, Weeks on any ^ 110 vol volt “Plug in”. Welds" a to va 
1/16" to 14” rods. EXTRA Special twin pressure type are torch (shown) 
develope up i ps to 10,000 d heat-MAS A MILLION USES—for CARS— 
ARM “EAGT Aree, eded FREI 


No, experience. m 
book, teaches, YOU 


dellvery in USA. 
lellvery in U: COMPLI rea 
rod holder, bons, wel ag, and brazing rods, fux solder, 
AE clan 3 ful i face L P EE EXTRA Darko eve 
E MONEY. welder 
D PRA. Kearney, Nebr. 


work clamp and full 
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SHORT CUTS AND TIPS 


FROM PS READERS 


Cord tied to fan reduces wear 


The line cord of any oscillating fan will 


| be less likely to wear away at the point where 


it enters the motor mount if you tie it to the 


| fan’s pedestal with loosely looped string. For 


reinforcement, wrap some adhesive tape 
around the section of the cord where the 
string will be tied. Make sure, though, that 
you allow enough slack in the string to cover 
the full swing of the fan. 

R. Herrzperc, Douglaston, N.Y. 


NAIL OR SCREW INSET 
MEASUREMENT 


B 


REQUIRED NAIL 
OR SCREW 
SPACING NU 


Žg'SCRE: 


CEMENT 


54" CLEAR PLASTIC 


Why measure over and over again? 


Next time you have a project that requires 
a large number of evenly spaced nails or 
screws, make the small spacer-scriber shown 
above. It will prove a timesaver. All you do 
is cement one piece of plastic at a right angle 
to another, and insert two small wood screws 
at the desired spacing. Pressure on the screw 
points will leave marks on the wood that you 
can easily follow as you work. 
A. Weser, Edmonton, Alta. 


Speed School for Expert Car Handling 
[Continued from page 98] 

4,050, lap after lap after lap. I have no 

idea how fast I took the turns in m.p.h. 

Each turn was only a number on the ta- 

chometer. 

The drawings on pages 96 and 97 show 
the proper line on the key turns that I 
learned at Riverside. On the road, you 
cannot use the full road width, of course, 
but you can use your full lane width. You 
can also time your steering-wheel move- 
ments to match the cornering characteristics 
of your car and the needs of each turn. 

Yellow lines in the roadway—remember 
—usually have nothing to do with the tum 
radius, and only experience can tell you 
about changes in road camber or gradient. 


On the highway, you don't drift around | 


turns. But your tires still have some slip 
angle. The tires flex under the added side 
force and the car travels at an angle to 
where its actually pointed, like a boat 
crossing a river. (The boat lands not where 
it points but where the current carries it.) 

Tips from a pro. My instructor was full 
of pointers. The commonest fault of novice 
racing drivers (and for that matter, worka- 
day motorists), he said, is making too many 
steering corrections. If properly set up for 
a turn, a car will automatically come out 
right and needs no corrections. Some driv- 
ers brake too early and too softly. Others 
brake too late, causing imbalance by sud- 
den weight transfer. 

I came away from my schooling at River- 
side with a fresh appreciation of what 
makes a good racing driver—and, by ex- 
tension, what makes a good driver on the 
highway. The engine in the good racing 
driver's car always sings—it's never running 
far off the high spot on the torque curve. 
His shifts are carefully timed and very 
quick, both up and down. He spends no 
time coasting. He brakes hard and he ac- 
celerates hard, but the car's motions are al- 
ways smooth. The car drifts around and 
turns under perfect control—just short of 
sliding sideways. 

They come in all ages, these students at 
Carroll Shelby's school, from a Norbye to a 
72-year-old farmer from Minnesota who had 
just bought a Cobra and took the course 
just to learn how to handle the car properly 
at all speeds. His best-ever pupil, Timanus 
said, was a 38-year-old ex-racing driver 
who wanted to get back into the sport in a 
sane and safe manner. Gs) 


Painful 
hemorrhoids? 


All too often, humans who sit and stand pay 
the price of vertical posture. Sitting and 
standing combine with the force of gravity to 
produce extra pressure on veins and tissues 
in and around the rectal area. The result may 
be painful, itching or burning hemorrhoids. 

The first thought of hemorrhoid sufferers 
is to relieve their pain and discomfort. How- 
ever, of the products most often used for 
hemorrhoids, some contain no pain-killing 
agent at all...others have one too weak to 
provide necessary relief...and still others 
provide only lubrication. 

Now at last there is a formulation which 
concentrates on pain. It actually has over 8 
times more pain-killing power than the top- 
ical anesthetic most commonly used in hem- 
orrhoid remedies. 8 times the power to ease 
the itching, pain, and burning of hemorrhoids. 

The name of this product is Nupercainal. 
Nupercainal starts to work on contact. Pro- 
vides prolonged relief from pain. Soothes 
and lubricates. 

When you suspect you have hemorrhoids, 
check with your doctor. If hemorrhoids are 
the cause of your discomfort, chances are 
he'll recommend Nupercainal. 

Nupercainal is available without prescrip- 
tion at professional pharmacies everywhere. 
Ask for ointment or new suppositories with 
free pocket-pack. (Say New-per-cane-all.) 


Nupercainal" 


over 8 times more pain-killing power 


$3.95 at yor ice station or ppd SILOO INC. 
393 Seventh Ave., N.Y., N.Y. 10001 


EASY DISPENSER 
ONLY 6 g ¢ 


JULY 1966 | 181 


MAIL 
ORDER 


CAMOUFLAGE PUP TENT 


Happiness is a boy with a tent to crawl 
into—& this isn't just a tent—it’s camou- 
flaged! Greot fun, and keeps youngsters 
happy for hours on end, day after day. This 
jumbo pup tent is a giant 7 ft. long, 41/2 
ft. wide, stands 33" high. Made of green 
heavy-duty vinyl tha! won't rot, mildew or 
burn. Comes complete with all stakes, guy- 
lines and poles. $1.49 -j- 40¢ pp. Empire, 
Dept. PS-766, 125 Marbledale Rd., Tucka- 
hoe, New York. 


POWERFUL CAR SPOTLIGHT 


Fantastic powerl Right from your car, you 
can focus a bright beam of light—where 
you want it, instantly. Check street signs, 
highway markers, house numbers on darkest 
nights. Ideal for boats, camping, too. Push- 
button spotlight plugs into cigarette lighter 
socket, has 15 ft. cord for use when chang- 
ing tires or as emergency light. Chrome, 
with pistol grip plastic handle. $2.98 ppd. 
Empire Mdsg., Dept. PS-766, 125 Marble- 
dale Rd., Tuckahoe, N.Y. 


FLEXIBLE INSPECTION LIGHT 


Now you can beam light wherever you want 
it! The flexible shaft bends and turns to 
throw light into tiniest crevices—beams it 
into holes. Here is indispensible help for 
mechanics, appliance repairmen, hobbyists, 
doctors, dentists, and housewives, too. 
Overall length, 11 inches. Operates on 
two ''C'" batteries (not included). Case is 
durable ivory plastic. $3.95 + 35« pp & 
hdlg. Alexander Sales, Dept. PS-766, 125 
Marbledale Rd., Tuckahoe, N.Y. 
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All merchandise soli 


SHOPPERS’ MART 


A selection of products available by mail for Popular Science readers. 
ES a money back guarantee. Order directly from advertiser. 


every time 


---------- 


THIS 
IS IT! 


“jim 
AE 
STRAIGHT DRIVES WITH TEE-WHIZ 


Try this for almost unbelievable results. 
With Tee-Whiz you get long, straight drives 
every time because it is based on aero- 
dynamic principles that prevent lateral spin 
which causes hooks or slicing. When club 
hits tee, all the power goes into getting the 
ball away & no matter where club connects, 
the power goes behind the ball. You may 
hit a few yards to right or left—but you 
won't hook or slice. Set of 5, $1.98. Alex- 
ander, Dept. PS-766, Tuckahoe, N. Y. 


30—POWER TELESCOPE 


Here's a great optical value! This fine qual- 
ity, powerful telescope brings the stars, an- 
imals, birds, scenery close to you. It has a 
precision lens—color corrected, coated ond 
optical ground for pinpoint viewing. Handy 
to carry because when collapsed, it's only 
7% inches long—extends to 13/5 inches. 
Comes complete with heavy lined pigskin 
case and strap. Only $6.95 postpaid. Depot 
Sales, 4 Depot Sq., Dept. PS-766, Tuckahoe, 
N.Y. 


rata] 


FRONTIER DOUBLE DERRINGER 


This American-made blank gun looks & 
feels like origina! Remington Derringer. 
Uses powerful .22 cal. short or European 
crimped blanks or tear gas cartridges obtain- 
able anywhere. Fires 2 quick shots from 
double barrels. For dog training, sporting 
events, personal defense. Lays flot in the 
pocket. No permit required but purchaser 
must be over 21. Not sold in Calif. or 
NY City, $4.95. Empire, Dept. PS766, 
Tuckohoe, N.Y. 


DIAL TELEPHONES—READY TO PLUG IN 


Now you con enjoy the luxury of an extra 
phone without the extra monthly expense. 
These are fine, reconditioned dial tele- 
phones, complete with cord & 4-prong plug 
—ready to plug into any standard wall jack 
& use immediately. You'll save steps; put 
one in kitchen, workshop, garage, bed- 
room, anywhere an extra phone will come 
in handy. They can be used as intercoms, 
too. Black only. $9.95 -|- 95¢ pp. hdlg. 
Depot Sales, Dept. PS-766, Tuckahoe, N. Y. 


SWIM-MATE 


SECRET SWIMMING AID 


Join in the water fun—even if you can't 
swim a stroke! This amazing support buoys 
you up—gives you confidence in the water. 
It's a thin, inflatable, soft jersey form that 
hugs your body, is not noticeable in the 
water or on the beach. Fits under any 
swimsuit—allows complete freedom of move- 
ment. For men, women and children. Weighs 
iust 4 ozs. Give waist size when ordering. 
$5.95. Alexander Sales Corp., Dept. PS-766, 
Tuckahoe, N.Y. 


COPIES ANY CONTOUR INSTANTLY 


The ''Copy-Cat'' Contour Gage saves time, 
material, money. It is ideal for fitting floor 
tiles, carpet or linoleum against door cas- 
ings, mouldings, bath fixtures, pipes. Use 
it to duplicate mouldings and turnings, or 
to transfer patterns, Just push the gage 
against any contour and lock. 6” wide— 
lock two together for 12” tool adjustable to 
any angle to 90 degrees. $4.98 ppd. Empire 
Mdsg., Dept. PS-766, 125 Marbledale Road, 
Tuckahoe, N.Y. 
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For information on how you can place an ad in this profitable section, write or call 


Harry Fleischman, Popular Science, 355 Lexington Ave., 


3" ASTRONOMICAL TELESCOPE 


See stars, moon, phases of Venus, planets 
close up. 60 to 180 power—famous Mt. 
Palomar reflecting type. Aluminized & over- 
coated 3" diameter f/10 primary mirror, 
ventilated cell. Equipped with 60X eyepiece 
hardwood 


tripod. FREE: 
“HANDBOOK OF HEAVENS 

USE YOUR TELESCOPE'' book. $29.95 Ppd. 
Order Stock No. 85,050-NT. Edmund Scien- 
tific Co., Barrington, N.J. 08007. 


“FISH” WITH A MAGNET 


Go treasure hunting on the bottom! Fas- 
cinating fun & sometimes profitable! Tie a 
line to our 5-Ib. Magnet—drop it overboard 
in bay, river, lake or ocean. Troll it along 
bottom—your ‘‘treasure’’ hau! can be out- 
board motors, anchors, other metal valu- 
ables. 5-lb. Magnet is war surplus—Alnico 
V Type—Gov't cost $50. Lifts over 150 Ibs. 
on land—much greater weights under wa- 
ter. $12.50 Ppd. Order Stock 70,571-NT. 
Edmund Scientific, Barrington, N.J. 08007. 


N. Y. 10017. Phone: 212-687-3000. 


BEAT “DR. NIM” IN ANCIENT GAME 


Thrilling for youngsters, challenging for 
adults. Fun for playroom & parties. Also 
teaches computer fundamentals. To play, 
release 1-3 marbles down slanting board. 
Set path of travel for each through series of 
flip-flop channels. Now Dr. Nim automati- 
cally plays 1-3 marbles. If he has to take 
last marble you winl Durable red & white 
plastic 1134"x12'2"x1¥%2". 24-p. Instr. 
Book. $2.98 Ppd. Order Stock #70-816-NT. 
Edmund Scientific, Barrington, N.J. 08007. 


WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps Electric Generator. 
Generates up to 90 volts by turning crank. 
Use in high impedonce relays. Charge 
ground & bring up night crawlers for bait 
or study. 2 Alnico Magnets alone now 
worth more than original gov't. cost of 
$15. Wi. 2 Ibs. $6.95 Ppd. Order Stock 
No. 50,225-NT. Mtd. with light, to demon- 
strate electricity, $11.95 Ppd. Order Stock 
No. 50,365-NT. Edmund Scientific Co., 
Barrington, N.J. 08007. 


GIANT SURPLUS BALLOONS 


"Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, ond temp. Made of 
heavy black rubber. Inflate with vacuum 
cleaner or avto air hose; or locally avail- 
able helium for high rise. 8' diam. $2.00 
Ppd. Order Stock No. 60,568-NT, Edmund 
Scientific Co., Barrington, N.J. 08007. 


WOODEN SOLID PUZZLES 


Here's a fascinating assortment of 12 differ- 
ent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve problems. 
Order yours now. $3.00 Ppd. Order Stock 
No. 70,205-NT. Edmund Scientific Com- 
pony, Barrington, New Jersey 08007. 
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WFF'N PROOF—GAMES OF LOGiC 


Practice abstract thinking and math logic. 
Developed by Yale prof. If you think learn- 
ing should be fun, try WFF'N PROOF brain- 
to-brain combat! 21 games of progressive 
difficulty. Starts with simple games mas- 
tered by 6-year-olds, ends with subtle logic 
to challenge professional logicions. 81⁄2” x 
534" case contains logic cubes, playing 
mats, timer & 224-p. book. $6 Ppd. Order 
Stock 3$60,525-NT. Edmund Scientific Co., 
Barrington, N. J. 08007. 


NEW MODEL DIGITAL COMPUTER 


Solve problems, tell fortunes, play games 
with miniature version of giant electronic 
brains! Adds, subtracts, multiplies, shifts, 
complements, carries, memorizes. Colored 
plastic parts easily assembled. 12”x31/2” 
x434". Incl. step-by-step assembly dia- 
grams, 32-p. instruction book covering op- 
eration, computer language (binary system) 
programming, problems & 15 experiments. 
$4.98 Ppd. Order stock #70,683-NT. Ed- 
mund Scientific Co., Barrington, N.J. 


GIANT FREE CATALOG 


Completely new 1966 Catalog. 148 pages 
packed with nearly 4,000 unusual bargains. 
Exciting new categ: 5. Many new items. 
100's of Charis, illustrations. Many hard- 
to-get war surplus bargains. Enormous selec- 
tion of telescopes, microscopes, binoculars, 
magnets, magnifiers, prisms, photo com- 
ponents, etc. For hobbyists, experimenters, 
workshops, factories. Shop by mail. No 
salesman will call. Write for Catalog ""NT'* 
to Edmund Scientific Co., Barrington, N. J. 
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SHOPPERS' MART 


A selection of products available by mail for Popular Science readers. 


All merchandise sold on a money back guarantee. 


CUTTY SARK WOOD SHIP MODEL KIT 


Here's the famous Cutty Sark—now in an 
easy to build wood ship model kit (not 
plastic). Overall length is 23 inches. All 
parts are preformed and superbly detailed, 
including a fully carved wood hull, genuine 
cast metal fittings, realistic sail cloth, easy 
fo follow instructions and wooden stand 
with pedestals for displaying finished 
model. $12.95. At hobby shops or from 
Scientific Models, Inc. (add 25€ postage), 
113-B Monroe Street, Newark, N.J. 07105. 


ASTRONOMICAL CLOCK SWITCH 


Computer makes automatic daily correction 
for seasonal change in length of days. Ideal 
for signs, store, home. Turns lights or any 
appliance on at sunset, off at predetermined 
time automatically. Lights discourage prowl- 
ers. Mfd. by G.E. to rigid N.Y.C. specifica- 
tions. Used by city to operate street lights. 
Aluminum housing and door. 115V. 60cy. 
1800W. Send $4.95/75¢ pp-hdlg. Surplus 
—gvaranteed. E&B, Inc., Dept. PS-5, 1801 
Hylan Blvd., Staten Island, N.Y. 10305. 


a 


"'SEBRING 500°’ STOP WATCH 
Terrific for timing Track Events, Model Car 
H 


vp to a full 60 minutes, Sparkling chrome 
finish, dust-tite metal case 2" in diam. 
Bright red sweep second hand, black minute 
hend. Clean white dial with bold black 
numbers. Smooth operating stop button. 
$5.50. In personalized leather case: $6.50. 
Spartan Sales Co., Dept. PS7, 945 Yonkers 
Ave., Yonkers, N.Y. 10704. 


POPULAR SCIENCE 


Order 


A YEAR 


ELECTRIC BUG KILLER 


Enjoy bug free living the year ‘round. Just 
plug in . . . fully effective—automatically 
kills flies, roaches, spiders, ants, mosqui- 
toes, moths, wasps, fleas, flying vermin, 
etc. Insect does not contact unit. No sprays, 
no odor, no messy bug bags. | unit fully 
effective for average home. Plugs into stan- 
dard 110-120 volt outlet. Brass finish. 10- 
yr. guarantee! 40 replacement Bug Killer 
Pellets only $1.49 per pkg. World Co., 
. 7PSbt, 1 Park Ave., N.Y. 10016. 


SHOOTS BBs THRU 100 PAGES 


Only 2"x1", this new pocket size device has 
ii & accuracy. Fire it against 
. It will go thru 100 pages or 
more. Ease in operating, safe. Order now 
& get Free extras. Handy Automatic BB Dis- 
penser, spare Velocity Cone, generous sup- 
ply of BBs & Target . . . all for only $1.98 
ppd., 3 for $5. Not sold to N.Y.C. residents 
or minors, Satisfaction guaranteed. Grayson 
Products, Dept. C-26, 210 5th Ave., New 
York, N.Y. 10010. 


40" FLEXIBLE SHAFT 


Now you can use your drill to work in 
cramped, inaccessible areas. Just attach 
this sturdy 40" flexible shaft to any V4" 
drill and many bench drills. Complete with 
V." Jacobs geared chuck, strong shaft 
bronze bearing. Heavy duty vinyl jacket 
seals in lubrication. Drives drill bits, arind- 
ing wheels, wire wheels, rotary files & 


rasps, sanding & polishing heacs. + E 
$12 ppd. Workshop Tools, Inc., 42-33 
Northern Blvd., Long Island City, N.Y. 
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FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I'll prove you can slap on 4" of muscles 
to your chest—3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25€ to cover postage and 
handling to Joe Weider, Dept. 100-76-D, 
531 32nd St., Union City, N.J. 


A MAGAZINE FOR FUN AVIATION! 


Rockets, missiles or airlines poop? Nopel 
This monthly magozine just has fresh news 
and sparkling pictures. Homebuilts, airport 
of the month, antiques, coming events, air 
shows, fly-ins, cartoons, photo spreads, 
cross-country directory, new products, book 
reviews, informative ads and lots more for 
the general aviation pilot. Our 6th year of 
publication. For 12 big issues, send $3 to 
The Flyer, Dept. PS, P.O. Box 19766, Port 
Columbus, Ohio 43219. 


GET MAIL ORDER RESULTS! 


Mail Order Advertisers: Here's a great new 
way to increase your business. The 8 pages 
of adve 


smart mail order men. Your ad in this sec- 
tion reaches more than 6 million top-notch 
prospects: ‘‘men with drive,’ who are ac- 
customed to buying by moil. Write for com- 
plete information to Harry Fleischman, Pop- 
ular Science Monthly, 355 Lexington Ave., 
New York, N.Y. 10017. 
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ORDER 


SHOPPERS' MART 


For information on how you can place on ad in this profitable section, write or call 


Harry Fleischman, Popular Science, 355 Lexington Ave., 


PLAY GUITAR IN 7 DAYS 


In this special introductory offer, famous 
Guitarist Ed Sale teaches you how to play 
a beautiful song the first day and any song 
by ear or note in 7 days. In addition to his 
66 page Instruction Book, you get 110 pop- 
ular and western songs (words and music), 
Chord Finder of all chords used in popular 
music and special Guitarist’s Book of Knowl- 
edge (total value $7.00) for $2.98 postpaid. 
10-day money-back guarantee. Ed Sale 
Studio, 154-H, Avon-by-the-Sea, N.J. 


UGLY BLACKHEADS OUT IN SECONDS 


Keep your complexion free of blackheads— 
look attractive instantly, This scientifically 
designed vacuum pump gently ‘‘lifts’’ out 
ugly blackheads safely without pinching or 
squeezing. Try Vacutex for 10 days—if not 
completely delighted return it for refund. 
Made in U.S.A.—beware of imitations. Send 
$1.25. We pay postage. Ballco Products Co., 
Dept. 47, 191 Main St., Westport, Conn. 
06881. 


WALK WITHOUT FEAR 


World renowned ''Black Vendetta.'' No per- 
mit req. for this 8 shot .22 cal. blank 
cartridge revolver. Imported from Italy. 


Light, solid steel (not plastic) construction. 
Double or single action. Compact, 51/2” 
overall. Use for stage, sports, security. Not 
shipped to Calif. or N.Y. Revolver $5.95. 
Quickdraw deluxe genuine leather holster 
$2.25. Remit & save C.O.D. charges. $1 de- 
posit on C.O.D.'s. Big 3 Ent., Inc., 1109 
Sixth Ave., N. Y., 10036, Dept. PS-76. 


10-FT. HOT AIR BALLOON 


Rises to amazing heights on just hot air. 
Safe as no flames are carried aloft. Use it 
over & over. Ideal for celebrations, science 
clubs, advertising. Will carry parachutes, 
instruments and small animals for space 
tests aloft. Multicolored, precut gores. Com- 
plete kit & instructions for inflating, launch- 
ing Only $2.98 postpaid or 2 for $5.50. 
Send cash, check or money order to—Stan- 
dard American, Dept. 7-PSAB, 1 Park Ave- 
nue, New York, N.Y. 10016. 


NEW TV & RADIO TUBES—$1 EACH! 


More than 800 types of tubes—all brand- 
new and warranted for 24 months—are 
available at a new flat discount price of 
only $1 each, regardless of list price. In- 
cludes new color tubes, latest circuits, vir- 
tually all types used today. All orders 
shipped the same day received. Send $1 for 
each tube plus 50¢ handling on entire or- 
der. Write Department PSM-76, Universal 
Tube Company, Ozone Park Station, New 
York 11417. 


PLAS-STICK PLASTIC LETTERS 


Pressure-sensitive vinyl plastic letters and 
numbers and symbols. Apply easily, adhere 
to anything. Weatherproof, washable, 
permanent. Indoors or outdoors. Thousands 
of uses. Five colors (red, white, blue, black, 
gold), four sizes. Over 1,000 characters for 
$1 in 5/16" high 500 for $1 in 4^; 
200 for $1 in 1"; for $1 in 2". Add 
20¢ per order handling. Specify size, color. 
Money-back guarantee. Wesley Woods, 
Dept. PS-76, P.O. Box 661, Westwood, N.J. 


N. Y. 10017. Phone: 212-687-3000. 


RIDS 3-ACRES OF FLYING INSECTS 


1966 Electric Eye Insect Trap silently at- 
tracts and kills flying insects, flies, mosqui- 
toes from patios, farms, ranches, motels, 
etc. From up to 3 acres. Over 70,000 now 
in use. No sprays, no odors, no bags to re- 
place. Uses G.E. blue light insect baiter. 
Electric Eye exterminator works automati- 
cally, continuously, silently. All weather 
Deluxe Brass finish—360 degree range. 
$19.95 plus $2 delivery. World Co., Dept. 
7-PS, 1 Park Ave., New York, N.Y. 10016. 


NEW 1966 BB AIR RIFLE & SHOTGUN 


Loads 60 BB's at one time. So powerful it 
will drive steel BB's through both sides of a 
3 gal. pail. Rugged steel construction, De- 
luxe walnut wood stock, 
cast loading mechanism. 
Easy lever action. Precision accuracy for 
target practice, hunting small game. In- 
cludes target, book on guns. $8.95. $1 PP 
& Hdlg. Standard American, 1 Park Ave- 
nue, Dept. 7PSBB, New York 10016. 200 
shots $2, 500 shots $4. 


BRAND NEW U.S.A. CAMP MACHETE 


You don‘t have to cross the border to get 
one of these 18 inch blade machetes. War 
surplus (Army made three million of them 
for use in World War II), you can bush out 
a trail, clear a camp site, or fell a good 
size tree with one of these. It comes in a 
sturdy canvas shield with belt clip, & it's 
a solid buy for $2.95 ppd. (about / normal 
cost). Send check or M.O. to Page Products, 
Dept: PS-7, Box 304, Gracie Station, N.Y.C. 
10028. 
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MEN! 60 STYLES FOR WIDE FEET! 


Widths EE to EEEEE (5E)—Sizes 5 to 13. 
For men only. We specialize in smart 
dress, casual and work shoes in w-i-d-e 
widths, The featherweight Chukker shown 
comes in Loden Green suede with foam 
rubber sole and is one of over 60 attractive 
styles available. Top quality. Popular 
prices. Not sold in stores. Money back 
guarantee. No agent will call. Write today 
for free Full Color Catalog. Hitchcock 
Shoes, Inc., Hingham 46-G, Mass. 02043. 


Scarce Dates — 1917D, 1917S, 1918S, 
1919D, 1919S, 1920D, 1920S, 1925D, 
1925S, 1927D, 1928D, 1929D, 1929S, 
1930D, 1930S, 1934D, 1935D, 1935S, 
1936D, 1936S, 1937D, 1937S, 1939S, 
1942S, 1943P, 1943D, 1943S, 1947P, 
1948S, 1949S, 19521 1954P, 1954S, 


" P, 
1960D Small date. For sale at i5¢ each. 
Add 10¢ p.p. & hdig. on orders under $2. 
Tipsico Coin Co., Dept. PS, 6837 Kiami 
Street, Tucson, Ariz. 85715. 


KIT 80.705 


VIET ARMY OFFICER PISTOL—$4.98 


Double power fire from hip—Guaranteed 
shooting accurocy, automatic cock button. 
Fast jom proof loading, all steel mechan- 
ism—guaranteed flawless. 11" long—life- 
time finish ideal for small game, animal 
pests,—shoots regular BB's or ‘‘minie’’ 
corks. Only $4.98 plus 60€ delivery. White 
leather holster $1.00. Ammo: 100 Shots, 
$1.00, 200 Shots, $2.00, 500 Shots, $4.00, 
World Co. Dept. 7-PS, | Park Ave., New 
York, N.Y. 10016. 


TRIM THAT WAISTLINE—NEW! NEW! 


Here is a great new heat belt that fits snug- 
ly around the waist to create heat with the 
slightest exertion. It's ruggedly built to give 
with any type of movement without slipping 
down or up. Wear it to work or a workout! 
A wonderful health and appearance aid for 
both men and women of all ages. Send 
waist size when ordering. Only $2.95. Send 
check or money order to House of Health, 
310 East Ist Street, Dept. PS-7, Dayton, 
Ohio 45402. 


SHOPPERS’ MART 
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oducts availoble by mail for Popular Science readers. 
n a money bock guarantee. Order directly from advertiser. 


AUTHENTIC SHIP MODEL CATALOG 


If you've marveled at finely detailed, to- 
scale ship models, here's your chance to 
make one yourself. Send for exciting picto- 
rial register of great sailing ship models and 
easy-to-assemble kits, with plans, parts, 
hull etc. Also shows exquisite finished ship 
models by top European craftsmen, Catalog 
is a wonderful collector's item you'll en- 
joy again & again & again. Send $1. Now! 
Nautical Engineers, Dept. P-1, 1180 Ave. 
of the Americas, N.Y., N.Y. 10036. 


WILLIAM- J. COMPTON 


EXECUTIVE DESK NAMEPLATES 


Have your name or any message smartly 
engraved in white letters on black or wal- 
nut background. Durable plastic removable 
insert is mounted in dignified, high-silver 
lustre aluminum stand. A great gift ideal 
Only $1.00 postpaid for one line, $1.25 
postpaid for 2 lines—up to 25 letters per 
line! Satisfaction guaranteed. Available by 
mail only from Ralph A. Tigniere & Son, 
Post Office Box 5002-H, Charlotte, North 
Carolina. 


AMAZING NO-FUEL “SPACE” ENGINE KIT 


This new model Stirling Hot Air Engine runs 
without any fuel! With its 18" Reflector 
pointed at the Sun, or heated by alcohol 
burner, it drives small pumps & gadgets. 
Demonstrates theories of using Sun's ener- 
gies to run machinery. Screwdriver assembly 
kit makes ideal Science Fair project. 22705 
Engine only $19.95 + $1 hdlg. #707 
Engine plus 18" Reflector & Mount, $24.95 
+ $1.50 hdlo. ur Techni-Kits, Inc., 350 
B'way, New York, 3. 
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MAGNIFYING '/2 FRAME GLASSES 


The Half-frame design of these glasses lets 
you see sharp and clear for reading fine 
print and doing detail work, yet allows you 
regular non-magnified vision over the top 
of the lenses. Polished ground lenses. For 
folks over 40 without astigmatism or eye 
disease who simply need magnifying lenses. 
The $3.98 price includes case. Add 25¢ for 
postage. Please state age. Nel-King Prod- 
ucts, Dept. PS-76D, 811 Wyandotte, Kansas 
City, Missouri 64105. 


VALUABLE ELECTRICAL KNOW-HOW 


“How to Be Your Own Home Electrician,’ 
by George Daniels. Picture-clear instructions 
for handling everything from splices & 
switches to full service wiring. All about 
tools, codes, types of wire, indoor & out- 
door lighting, fuses, fluorescent lighting, 
etc. Plus essential electrical theory. Pointers 
‘on trouble shooting & circuit testing. Paper- 
back. Many photos & drawings. Only $1.50. 
Popular Science Skill Books, 355 Lexington 
Ave., N.Y.C. 10017. 


4, SHOPPERS’ MART 
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For information on how 
Harry Fleischman, Populor 


AIR LIFT AUTO LEVELERS 


These tough, inflatable butyl cylinders 
raise the rear of your vacation-loaded car 
to safe, normal riding level. Air lift Auto 
Levelers literally lift excess weight from 
overworked springs . . . also minimize 
sway on turns and absorb impact of bumps. 
Simple to install—no parts to remove from 
car. Ideal for camping, a ''must'' for trail- 
ering. Low as $33.95 per set—tell us model 
of car. Free literature. Air Lift Company, 
Dept. PS, 2330 W. Main St., Lansing, Mich. 


60,000 CANDLE POWER BEAM LIGHT 


100% waterproof. Made for skin divers to 
withstand underwater pressures. Illuminates 
objects up to Ya mile away. On land its 
beam can be seen for 12 miles. Cuts thru 
fog. Stands sturdy on end of special’ foot. 


Floats. Dentproof & unbreakable. Can't rust 
or corrode. Extra Bonus—4-way switch can 
be positioned for ''oi & ‘off!’ flash. 


Signal in case of distress. $2.98, 25¢ pp & 
hdig. 2 for $5.50. World Co., Dept. 7PSBL, 
54 Church Lane, Westport, Conn. 


, write or call 
Phone: 212-687-3000. 


PRIVATE TELEPHONE MONITOR 


Telephone snooper lets you hear two-way 
conversations without lifting the receiver! 
Just place this tiny ingenious unit against 
the back of the phone and you'll pick up 
everything clear enough to record it. Pretty 
sly little gadget, an outgrowth of one made 
for the military. Fits in pocket without a 
bulge. Just think of the fun you'll have 
with this one. $14.95 postpaid. Day Co., 
Dept. PS-7, Box 311 Gracie Sta., New York, 
N.Y. 10028. 


HEAVY DUTY ARC WELDER 


Works on 110 volts. Generates up to 10,000 
degrees of heat. Ready to use, comes with 
1/16 & Ye" welding & brazing rods & 
welding helmet. Money back in 10 days if 
not satisfied. Five-year repair or replace- 
ment guarantee. Send $2, pay $12.95 plus 
COD and postage when delivered, or send 
$14.95 and we pay postage. Over 500,000 
now in use. Made in USA. Direct from 
factory. American Welders, Inc., Dept. B, 
Osage Beach, Mo, 65065. 


TOOL SKILLS BY-THE-NUMBER 


''How To Use Hand and Power Tools,’ by 
George Daniels. Complete tool-by-tool cov- 
erage—everything from  try-square tech- 
niques to versatile new power tools, clearly 
explained & illustrated. How to choose & 
get top results with basic saws, chisels, 
rasps, drills, routers. Special chapters on 
glues, clamps, abrasives. Plus shop safety, 
& project debugging. 6" x 914". Many 
photos. Only $1.50. Popular Science Skill 
Books, 355 Lexington Ave., New York 10017. 


BLANK “DETECTIVE” REVOLVER 


Looks & feels like o real detective under- 
cover gun. Fires 8 loud cal. 4.5 mm blanks 
as fast os you can pull trigger. Cylinder 
swings out, automatically ejects, empties & 
loads just like the real thing. Great for 
sports, stage, dog training, etc. No permit 
req. but purchaser must be over 21. $2.98 
+ 35¢ PP. Ammo: 80 blank cartridges $1. 
C.O.D. send $1 dep. State age when order- 
ing. Not sold in N.Y.C. or Calif. Honor 
House, Dept. 97DT19, Lynbrook, N.Y. 


FAMILY ARMS DIRECT FROM ENGLAND 


Genuinely emblazoned from old records 
filed under 100,000 British & European sur- 
names. In relief and full colour on immacu- 
late Oak Wall Shields for mural decoration. 
7"x6" . . . $9.00; 12"x10" . . . $20.00; 
14"x12" | . . $25.00; 22"x18" . .00; 
postpaid. Your check is returned if the Arms 
cannot be traced. School, Ship, Regimental 
Shields, Trade Marks, etc., similarly repro- 
duced. ‘Write Britain direct. York Insignia 
Ltd., Dept. PS-1, York, England. 


DANNY DOLPHIN FLOATS STANDING UP 


Kids love to ride it—dive with this fun- 
loving Dolphin. A real Pool Pal. Parents 
thrill to its life-like beauty—the Dolphin 
actually looks like he's jumping out of the 
water. Smartly designed in lifetime heavy 
gauge vinyl ond air tested for performance. 
Made to withstand rugged use. Authenti- 
cally colored; weighted bottom keeps it up- 
right in the water. Deflates for use year 


after year. $5.95 + 25¢ PP. World Co., 
Dept. 7PSD, 1 Park Ave., N.Y., N.Y. 10016. 
Type XB 
€ $1295 


Wise 


PUMPS. DRAIN-CIRCULATE-IRRIGATE 


These low-priced pumps have 1,001 uses. 
Won't rust or clog. Never need oiling. Stain- 
less shafts. Type *'P'*. Use 1/6 HP motor or 
larger. 34, HP for up to 2,400 GPH; 1,800 
GPH from 25' well. 1" inlet; 34" outlet. 
Free coupling. $8.95. Type ''XB''. Heavy- 
duty ball-bearing pump. Up to 5,200 GPH. 
1%" inl 1" outlet. $12.95. PPD if cash 
with order. Money back guarantee. Labawco 
Pumps, Belle Meod 71, N.J. 
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80,000 CANDLEPOWER BEAM LIGHTS 
New, American-made quality. Uses 6 regular 
flashlight cells in 3-cell length. Tremendous, 
piercing beam on land. Cuts thru fog & 
smoke. Made to pierce murky depths & with- 
stand pressures of underwater operation. On 
land its beam leaps out for 20 miles. Illu- 
minates objects a mile away. Used by skin- 
divers, police, fire depts., etc. New, pat- 
ented unbreakable polybutyrate lens & ring 
all 1 pi $7.94 ppd., 6 for $4.95 each, 
Ppd. Freeman Electric, Freeman, Mo. 64746. 


Thousands of 
exciting tool 
values! 


SILVO (BRAND NAME! TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy Boxes, Channellock, Bonney, 
Herbrand, Helios, Vise-Grip, Give Gun, 
Ridgid and many other Nationally Adver- 
tised brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-page tool catalog to- 
day. Silvo Hardware Co., Dept. PSD-7, 107 
Wainut St., Philadelphia, Pa. 19106. 


STAMP YOUR NAME PERMANENTLY 


Identify almost everything you own with 
EverStamp and one blow of a hammer. Mark 
all your fools, keys, sporis equipment, lug- 
gage, books, beach chairs and umbrellas 
with your last name for just $3.95 ppd. 
regular size (maximum 15 letters) or large 
size 3/32" letters for $5.25 (maximum 10 
letters). Makes thousands of impressions. 
Send check or money order to Henry A. 
Evers Co. Inc., Dept. P, 72 Oxford St., 
Providence, R.I. 02905. 
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SHOPPERS’ MART 


A selection of pesdiocts available by mail for Popular Science readers. 
on a money back guarantee. Order directly from advertiser. 


SENSATIONAL NEW HYGIENIC HOSE 


Doctors recommend white hose for healthy 
feet. The new White Foot (I) Hygienic Hose 
are made of special, high quality, fade- 
proof yarn. They have a 50% absorbent cot- 
ton, 50% longwearing nylon white foot and 
a snug fitting all-nylon top in black, brown 
or navy. Fits sizes 10V? to 121%. Amazing 
low price, 3 pairs for only $3.33 ppd. Oi der 
today from White Foot Co., Dept. S, Box 
628, M.P.O., Springfield, Missouri. (For 
Feet's uy White Foot). 


p — Ó 


SINK MASTER 


New sink plunger . . Sink Master works like 
a hydraulic pump to clear sinks, drains, cor 
radiators and small engine gos lines. Sink 
Master has 10 inch stroke for a guaranteed 
60 Ib. pressure to quickly remove foreign 
matter. Its rubber nozzle fits drain open- 
ings so that all pressure is on the clogged 
drain. A single use con more thon offset 
the cost. $4.39 Postpoid. Barnett Enter- 
prises, Dept. PS-3, P.O. Box 5, Merritt 
Island, Florida. 


ET 


SPEEDY ACREAGE CALCULATOR 


This simple acre calculation book eliminates 
guesswork. It's 
handy, and will ne 
unconditionally guaranteed. You must be 
100% satisfied or your money back. Pocket 
size is $3.00; Office size, $6.50. Special 
Offer—one of each size for $7.50; 2 sets for 
$14.50 postpaid. Write Nelson Enterprises, 
725 North Sixth Street, Dept. PS-1, Grand 
Forks, N. Dak. 58201. 


THE SUNGLASSES OF OUR ASTRONAUTS 


You won't find Gemini sunglasses in stores. 
The lenses are guaranteed 100% distortion- 


gold filled frames with contoured end pieces 
encased in translucent Saflon. The ultimate 
in protection for your eyes. $12.94 Ppd. 
Also available in your prescription. $24.95 
single vision, $29.95 Bi-focal, Exclusive 
with us. Meredith/Country Club, 210 W. 
8th St., Kansas City 5PS, Mo. 


CIRCUS CYCLE 


Now! Direct to you from manufacturer! Real 
professional cycle, quality construction. 
Commercial chrome plated. Choice of 20” or 
24" wheel. Fully guaranteed. Circus cycle 
kit shown here available same quality. Com- 
plete riding instructions included. The kids 
are ready . . . if you are. This sport is 
rapidly gaining popularity in the U.S. Kit 
$15.95 Complete: $29.95 ppd. Mail order 
fo: Hannigan Cycle Mfg. Co., 3142 Castro 
Valley Blvd., Castro Valley, California. 


DO-IT-YOURSELF VACATION RETREAT 


'*How to Build Your Cabin or Modern Vaca- 
fion Home,’ by Harry Walton. Pole cabin 
with carport, A-frames, California cabin 
& sundeck—Take your pick of the smart, low- 
cost des in this guide. Covers plan- 
ning, materials, & construction of frames, 
foundations, interior & exterior paneling, 
water supply, waste disposal, power & heat. 
170 photos, diagrams. 6" x 91/4," paperback, 
$1.50. Popular Science Skill Books, 355 
Lexington Ave., N.Y.C. 10017. 
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For information on how you can place an ad in this profitable section, write or call 


Harry Fleischman, Popular Science, 355 Lexington Ave., 


SHARPEN YOUR SHOOTING EYE! 


The Targeteer launches empty beer or bev- 
erage cans with realistic live or clay bird 
flight as far as 120 feet out! Uses standard 
+22 cal. short blanks. The Targeteer is safe, 
cannot be accidentally discharged or over- 
loaded. Not a firearm. Light, compact . . . 
fully guaranteed. For the hunting season or 
the skeet range! Only $19.50. Send check 
or money order today to: Scientific Prod- 
ucts Corporation, 5417-AR-Vine Street, Alex- 
andria, Virginia 22310. 


ZIP GUN FIRES 70 PELLETS 


Amazing new 1966 model automatic 
Holds and fires 70 pellets automati 
from oversize chamber at incredible firing 
speed. Peak accuracy firing power to dis- 
tance of 40’ or more. Smooth jam-proof 
action. No recoil. Non-lethal. Safe. No 
permit needed but not sold to minors under 
lé. Use for target practice. Stop animal 
pests fast. Walnut-Color stock. $2.98, 27¢ 
shipg. Incl. free ammo. Bargain Gun, Dept. 
7PSZG, 1 Park Ave., N.Y. 10016. 


250-FT. CIRCLE ROTARY SPRINKLER 


Windproof inspired design—like a fire 
pump—sprays flat trajectory virtually unaf- 
fected by even stiff winds. Water hugs 
ground, soaks under windows without a 
drop going thru windows. There's no back 
spray. Pick it up, move it, adjust it. When 
you lift it, it stops rotating. No need to 
shut off water just to move it. Dial your dis- 
tance. Get full distance or just ten feet. 
$12.96 ppd. Marshall Fire Pump Co., 349 
Mfgrs. Exchange, Kansas City 5H, Mo. 


HARD-HITTER AIR RIFLE SALE—$2.98 
Amazing close out sale of famous national 
brand Hard Hitting Air Rifle Gun (Campa- 
rable value $7.00). Single shot, safety lever 
action. Guaranteed flawless performance. 
Blued steel barrel 32" long. Walnut wood 
stock, Free telescopic sharpshooter mount 
for long distance BB shooting. Order now 
while supply lasts, only $2.98 plus 95c de- 
livery. Ammo: 100 Shots, $1, 200 shots, 
$2, 500 shots, $4. World Co., Dept. 7PSCL, 
1 Park Ave., New York, New York 10016. 


3-PIECE SET MINIATURE PLIERS 


Complete your workshop with this handy set 
of 3 miniature pliers, each about 4 inches 
long. Standard, parrot nose, needle no 


g 
easy. Plated, high quality steel. 
two sets & keep one in car. Ask for tool set 
No. 11K3. Only $2.45 ppd. K-D Mfg. Co., 
Dept. PS, Lancaster, Pa. Catalog of 250 
other specialty automotive tools will be sent 
free on request. 


CAPACITIVE DISCHARGE IGNITION 


Mark Ten installs on any car or boot in 10 
min. to deliver amazing performance. 3 to 
10 times spark plug life, instant starts in 
all weather, up to 20% fuel:savings, longer 

reported by thousands of users. 


Specify 6 or 12 V, positive 
or neg. ground, $44.95 assembled, $29.95 
in easy kit form. Free brochure. Delta, Box 
1147SM, Grand Junction, Colo. 


N. Y. 10017. Pho 


: 212-687-3000. 


BLOCK & TACKLE LIFTS 2000 LBS. 


Lifts up to 2,000 Ibs. Weighs only 15 oz.— 
fits into pocket. One hand operation. In- 
cl. 100 ft. nylon cord. Great for hunters, 
farmers, handymen, motorists, yachtsm 
for lifting heavy game, machinery, boats, 
etc. Finely engineered aluminum, steel 
axles pre-lubricated for life, welded steel 
rings. Free carrying case, instructions. Made 
in USA. 1-yr. guarantee. $6.95 + 55¢ pp. 
& hdig. Scott Mitchell House, Dept. PS7, 
415 S. Broadway, Yonkers, N. Y. 10705. 


NEW SURPLUS U.S.M.C. STETHOSCOPE 
Have you ever tried to buy one of these? 


cal Corps stethoscope is ideal for doctors, 
engineers and mechanics (to check trouble 
spots in motors, etc.), educational for kids 
and adults. It's also handy in the country 
& a real bargain for Y, gov'ts cost! $2.95 
ppd. Send check or money order to Klines, 
Dept. PS-7, 333 East 50th Street, New York, 
N.Y. 10022. 


SAVE '/; ON GOLFER'S WRISTWATCH 


Keeps precision time and score for golfers 
up to 99 strokes. One pushbutton records 
one stroke at a time. Other pushbutton re- 
turns count to 0. 17 jewels, anti-magnetic, 
shock-protected, unbreakable mainspring & 
crystal, chrome steel case, matching ex- 
pansion band, U.S. retail value $40. Only 
$19.95. Add $1 for airmail shipment. Send 
dollar bills, money order or bank check 
(no personal checks). Ollech & Wajs, Dept. 
K-20, 8039 Zurich, Switzerland. 
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SHORT CUTS AND TIPS 


FROM PS READERS 


Get plenty of light for 
close power-tool work 


Individual work lights 
mounted on your power tools 
will eliminate shadows and let 
you see more clearly what 
you're doing. You get maxi- 
mum light by putting the unit 
as close to the work surface as 
you can, without its getting in 
your way. The one shown here, 
on a jigsaw, puts out 500 foot- 
candles. You may have to drill 
and tap to put in mounting 
screws. I bent the mounting 
bracket from X" steel to keep it 
from vibrating with the move- 
ment of the tool. 

Jonn Burroucus 
Tacoma, Wash. 


Store the blades below your saw table 


A handy and safe place to keep blades for 
either a radial-arm or table saw is a slotted 
holder under the table. Make plunge cuts in a 
sheet of plywood. Use your widest-set blade 
and size the length of the cuts so blades won't 
fall through. On a table saw, use the fence to 


Magnets hold back shower curtains 
Here’s how to keep the curtains, particularly 
the lower portions, from pulling in and sticking 
to you while you're taking a shower. Attach 
several small magnetic clips to the bottom edge. 
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guide the holder down into the saw. Move the 
fence sideways for each cut. With the radial- 
arm saw, put scrap two-by-four stock under the 
holder and clamp it so you can lower the blade 
for a plunge cut (above, right). Make the cuts 
at 1%” intervals. Use one side to store sharp 
blades, the other for blades to be sharpened. 
W. G. Wacconer, Sacramento, Calif. 


They will hold it to the metal tub. The mag- 
netic clips are like those used on a clipboard. 
They are on a round base or disk, 14” in diam- 
eter, and can be bought at some supermarkets. 
I paid 25 cents for each. 

J. T. Tompson, New Hebron, Miss. 


GLASSIHE 


CLASSIFIED ADS $1.35 per word per insertion, payable in 
advance. Minimum ad, 10 words. Advertisers using P.O. box 
number in ad must furnish complete name & street address 


1 AUTOMOBILES & 
MIDGET CARS 


AUTOMOBILE Literature, antique thru 
modern. Photos, catalogs, manuals. Inlor- 
mation free. rt ela Box 451A. Mt. 
Clemens, Mich, 48043. 


NEW Car Buyers . . Don't Overpay 
. ,. Now, available for first time-—Deul- 
er's actual cost—Car of your choice! Send 
$1 plus make, model & accessories of 
American or foreign car you'd like. Know 
your car market—save money! New Car 
Buyer Guide, P.O. Box 155, Bay Station, 
Bklyn, N.Y. 11235. 


SPORTSCAR Owners. Everything for 
Sportscars. Catalog 25c. James Auto Spe- 
P eh, Box 151 PS, Pasadena, California 


2 AUTO SUPPLIES & 
EQUIPMENT 


MASTER Keys Fit All GM-American- 
Chrysler-Ford Company Cars. $12.00 Per 
Company Set. 4 Sets $29.95. United Busi- 
ness Service, 1146 Wilson, Chicago. Illi- 
nois 60640. 

MAKE It Easy Locating Your Parked 
Auto, Day Or Night, With A Removable 
Auto Identification Marker. $3.25 pp. 
NM 12126 Kimberley, Houston, Texas 

4. 


JEEP Parts Catalog: Military and Civil- 
ian. For owners, dealers, garages, service 
stations. Save $$$. Surplus and replaci 
ments, American Auto Parts Co., 1830 Lo- 
cust, Kansas City, Missouri. 


ANTIQUE Car Pistons, Gaskets, Gears, 
Valves, Etc. Catalogue $1.00. Antiaue Auto 
Parts, Milwaukee, Wisconsin 53204. 

CROSLEY. New, Used Parts. Box 7. El- 
moni 


FOREION Car Parts, Discounts. Box 7. 
Fimont. N. Y 

ET DRADE Jack repair kits, parts and 
blend Catalog 35c (in coin). Hydraulic 
Jack Packing & Tool Co., P. O. Box 50, 
Bloomfield, N. J. 

PREVENT Car theft, fool proof elec- 
tronic system. Plans $1.00. Lusker, 1451 
Nisson, Tustin, California. 

FORD Parts 09-31. 36 Page Catalog 10c. 
Hank's, Quincy. Ill. 6230: 

AUTOMATIC rema mechanics 
prepared this easy to understand litera- 
ture. so you know how to prevent costly 
transmission repair bills. Send $2 (check, 
money order, cash): J.D.W. Associates, 
Box 721, Ravenna, Ohio. 

SICK car engine? Ready for junkheap? 
cere it with Motormaster. Cleans carbon 
deposits and rust from valvestems and 
lifters, pistonrings, oil lines, rocker arms. 
Saves oil and gas. Restores power, smooth 
performance, easy starting. A scientifical- 
ly sound product. Send $2.95 for bottle 
with instructions to: Motormaster, Dept. 
S, Hinsdale, Mass. 01235. 

OCTOPULSE! Reliable silicon semicon- 
ductor timing control boosts performance 
or economy 10% by eliminating all point 
arcing, Easiest installation, fail safe. 6 or 
12 volt, positive, negative ground models. 
$24.95. Two for $44.50 Postpaid. Three 
year guarantee. The Electron Engineering 
& Manufacturing Co., Box 175, Haw- 
thorne, California 90250. 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


Advertising. 


Agencies ‘for Advertisers 
1 


* Service .. 
Supplies & Fquipment. 
ML sae inis 
Automobiles & Midget C; 
Aviation x 
Batteries, Generators, Ete. .. 
Boats, Inboard & Outboard Motor: 
Body-Bullding Courses, Jiu Jitsu, Etc. 
Books & Magazines... 
Opportunities. . 

» information, Name 


hoto Supplies. 


Coins & Currency. 
Detectives. . 
Do-It-Yourself 
Dogs, Birds, Hamsters & Pets. 
carthworms, Crickets, Frogs. 
Educational & Instruction 


Employment Information . 


Engines, Motors, Etc. 
Farms, Other Real Estate 
Field Glasses, Telescopes. 


For Inventors 


rden Supplies & Fauthment 
Government Surplus .... 

ade Salesmen 
Collections . 


Import-Export 
Inventions Wanted 
Jokes, Games, Nove 
Loans By Mall. 


Magic Tricks. 
Manufacturing 
Minerals & Precious Stones. 
Miscellaneous... 
Models, Model Supi 
Moneymaking Opp 


108. 12. 
rtunitles . 
Pictures & Color Slides. . 
eles. Bicycles & Supplies. : 
Musleal Insinimenté sod’ one Writers. 

Of Interest To Women, 
Old Gold, Jewelry, Watche: 
Personal 
Phonograph Reco! 


Photo Finishing, Photocopies, Etc. . 32 
Plastics wee ee eee . s 40 
Portable Refrigerator 69A 
Printing, Multigraphinz. Ete. 57 
Printing Outfits. Supplies. ... . 58 


Profitable Occupations .. 


for our records. Closing date for September issue ( 
August 26th) is July 15th. 
Send copy and remittance O. K. Kelly, Classified Adv. Mgr. 


MONTHLY 
355 Lexington Ave. 
New York, N. Y. 10017 


-sale 


No cancellation after July 12th. 


AUTO TRAILERS 


PICKUP Camper, Trailer or Pickup- 
Cover—Build Yourself, Save! Complete 
plans $3.95 each. Econoline Camper, Fold- 
out Trailer, Bus Conversion drawings, 
$2.95 each. Satisfaction guaranteed. Equip- 
ment Catalog $1.00 (refundable on first or- 
der) Details 10c. Viking Camper Supply, 
94-J Glenwood, Minneapolis, Minn. 55403. 

BUILD Your Own—Save! Econoline 
Camper Plans, Foldout Trailer, or Bus 
Conversion Drawings, including Materials 
Catalog, $2.95 each. Guaranteed Satisfac- 
tion. Catalog $1.00 (refundable). Campers, 
Box 263-J, Hopkins. Minn. 

WILD Life Decals, full color, large. Free 
Folder. Washington Poster Co.. 16824-PSC 
Fg Highway So.. Senttle, Washington 


4 MOTORCYCLES, BICYCLES 
AND SUPPLIES 


SO: Bicycle to Motorbike Bland 
: Go-Byk Industries, Box 38, 
Rothsay, t finnesota 56579. 

ARRET Dario — Used bargains. 

lew, used parts, accessories, all models. 
Bulletin 35c. Knuth's (Factory Dealer), 

2491 W. Fond du Lac, Milwaukee, Wis. 
53206. 

RECONDITIONED Motorcycle Motors. 
Large Stock. Indian, Cushman, Vespa, 
Mustang, Royal Enfield. Parts. Indian Mo- 
torcycle Sales, Kansas City, Missouri 
64127. 

MINIBIKE $10, Cushman $10, Honda 
$30. less engines. Kart complete $10, Min- 
ibike $20. Cushman $25, Engines $3.00 up. 
(Mail Order Only.) Send 25c (35c For 
First Class Mailing) for Directory-Cata- 
logue Number 129, listing these and Hun- 
dreds of Similar Bargains, Homebuilders 
Plans, Parts. Etc. Midget Motors Direc- 
tory, Athens 2, Ohio. 

HONDA 50 to 90-S Big Bore & Stroker 
Kits. Columbia Eng., 2105 E. 37, L. A., 
Calif. 90058. 

GO-KARTS, Auto 
Wholesale Catalog 25c. 
Danville, Ill 

HONDA $25. other bargains. Send 50c to 
Motorscooter. 1837 Harriman, Bend, Ore- 
gon. 

MINI-bike frames. frame kits and plans. 
Brochure 25c. Frames, 3812 Allison St., 
Brentwood. Md. 


5 AVIATION 


HOT Air Balloon Kits $1.00 up. 
Glider Kits, Plans, Etc., Send 
Brochure. U.S. Sportcraft, Box 847, Wood- 
land Hills, California. 

BUILD Real hovering helicopter. Fly 
over traffic. Uses motorcycle, outboard 
motor, automobile parts. Detailed draw- 
ings, explanations, instructions, $2.00. 
Helicopters, Box 1117, Leesburg, Florida. 

FREE Catalog 500 Aviation Books. Aero 
Publishers, 329PS Aviation Road, Fall- 
brook, California 92028. 

PROPELLERS, Plans, Kits, Supplies for 
airboats, dece Gauges, spark plugs, 
gas-oil hose, oil coolers, primers, wrenches, 
switches, propeller hubs, engine mounts. 
Corvair-Volkswagen Conversion parts. 125- 
190 Lycoming engines. manuals, gaskets, 
parts. Catalog $1.00. Banks-Maxwell, Box 
3301G, Ft. Worth, Texas 76105. 


JULY 1966 


Trailers, Parts. 
Loren Products, 
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5A ASTRONAUTICS 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 32. Colorado. 


6 BATTERIES, 


GENERATORS, ETC. 


IMPLETE Rebuilding Manuals! Bar. 
mo $3.00. Brose Jacks $3.00. 
Accepted. Bayer Publications. 938 CON 
Avenue, Neenah, Wi: 


7 ELECTRICAL SUPPLIES 


& EQUIPMENT 


ELECTROPLATING Equipment And 
Supplies Send $1, Refundable. For For- 
mulas, Equipment Guide, Operation Data 
And Catalog. HBS Equipment Division, 
Dept. N7, 3543 East 16th, Los Angeles, 
Calif. 90023. 


AUTOMATIC ~ Washer Repair Manuals 
for: Frigidaire, General Ele.tric, Hamilton, 
Hotpoint. Kelvinator, Kenmore. Norge. 
RCA Whirlpool. Soeeó Qveen, Westing- 
house, Taloa Bendix, Maytag—$2.00 each 
BS Mi Appliance, 13106 Caine Avenue, 
Cleveland Ohk 


METERS—Surplus—New—Used. Panel 
and Portable, Send for list. Hanchett, Box 
5577, Riverside, Calif. 


LAMP—Appliance parts. Wholesale cata- 
logue 35¢. Seco. 112 South 20th Street, 
Birmingham, Alabama 35233. 


WELDING, SOLDERING 


LASS boat covering. Wholesale 
prices. Free literature and sample. Sel- | 
fert's, Box 1206-X, Green Bay, Wisconsin. 


KARATE—complete instructions. Illus- 
trated only $1.25. Bales Co.. Box 5050, Rt. 
2-P.S.. Escondido, Calif, 92025. 


FULL size, cut-i ito -shape boat patterns, 
blueprints. Send for big New illus- 
eared “Build a E catalog includes 

Boats. Garvies. Cruisers, Catama- 
ran UNT EL 
". "How to build a 
Boat” ‘booklet E? 50. Cleveland Boat Blue- 
print Co., Box 18250, Cleveland, Ohio. 


WORLD'S finest boat kits, frame kits, 
models from 8 to 24 feet —prams—skiffs— 
runabouts—cruisers—all leaders in styling 
and performance. Send 50 cents for cata- 
1og—$1.00 m catalog plus boat building 
handbook. Custom Boat Designs. 1709 
Niagara St., Buffalo, N.Y. 14207. 


POWERFUL Muscles Fast! Free bro- 
chure! Universal, Box 4327-B Northeast- 
ein, Dearborn, Michigan. 


4 PHYSICAL Perfection Courses—Mail 
25c to Sids, PS M66, Southgate, California. 


14 FIELD GLASSES, 


TELESCOPES 


FREE Catalogue! Thousands war surplus 

ptical bargains. Lenses. Prisms. Tele- 
opes, Binoculars, etc. Jaegers. 691G 
Merrick Road, Lynbrook, New York. 


BOAT Plans. Full size Patterns. and 
Frame Kits especially prepared for ama- 
teur builders. Save the “Glen L” way by 


selecting from modern up to date designs 
—Deep Vee's and SK styled inboards and 
outboards — Cruisers — Houseboats — Sailing | 
Catamarans—Every type from 8' to 35’. 
Hn, New 80 Page Catalog 50c. Glen Ma- 
rine. 

90707. 


9152 Rosecrans, Bellflower, Calif. | 


t Designs, 
Niagara St., Bufalo, N Y. 14207. | 
FIBERGLASS, Resin, Foam, Brass. 
bronze screws. Prepaid. no tax. Boat plans. 
Free catalogue. Stiles. 11-8 Mantua Hts.. 
New Jersey. | 


WELDERS—110-220 150 Amperes $49.50. 
Moris, 1070 Inner, Schenectady, N. Y. 


HI rere Cost Arc Welder. No Toy, 
Amazing! Simple. Build In Minutes. 
(Chemical Cel Process). Stamped Enve- 
lope Brings Brochure. Arc-Cel, Betteravia, 
Calitornia. 


9 


MACHINERY, TOOL 
SUPPLIES, ETC. 


PORTABLE Fluorescent Work Light 


Convenience Heavy 
Fluorescent Tube, Special. 
Paid U.S.A. Mech-Lite, Box 163, 
Atkinson, Wis, 53538. 


Fort | 


"SMALL Shop Supplies.” 
hobby. Machinist Tools. 1 
Springfield, Ohio 45505. 


Production- 
4 Barclay, 


ton, Washington 98310. Dealer inquiries 
invited. 


10 ENGINES, MOTORS, ETC. 


GM INJECTOR Parts and Pumps Want- 
ed—Used or New. Mayer, 2093 East 19th 
St., Cleveland, Ohio 44115. 


Toc GARDEN SUPPLIES 
AND EQUIPMENT 


GRAPE Cactus 50€ dozen postpaid. Uni- 
pon gobbles. Box 615A, Port Washing- 
on, n 


“u BOATS, INBOARD & 


OUTBOARD MOTORS 


NEW, used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free Catalog. 
Stokes Marine Supply, Dept. 23, Cold- | 
water, Mich. 


WORLD'S Fastest Boats, Hydroplanes. 
runabouts, inboards, outboards. Ski and 
class. Plans. kits or complete. Big cata- 
logue 25c. Champion Boats, Dept. 11G, Box 
9215, Long Beach, California. 


192 | POPULAR SCIENCE 


| 11A GOVERNMENT SURPLUS | 


FIBERGLASS Canoes. Three pring | 
models. Easily assembled kits. 95 
Bua direct), Free literature. Riverside | 
ances P.O. Box 5595ED, Riverside, Cali- | 
ol 


CANADIANS—New 6 HP puto $150. 
Send 25c (retundisble) for 
formation and specificati ons. E 
Sales, Box 459, Ancaster, Ontario, Canada. 


BUILD your own inboard engine. Com. 
plete kits—Water cooled manifolds—Re- 
verse gears—Send for catalog. Star Ma- 
rine, Berkeley, California 94710. 


| 


GOVERNMENT Surplus How And where | 
To Buy In Your Area. Send $1.00 To Sur- 
plus Information, PS Headquarters Build- 
ing, Washington 6, D.C. 


pods. 
| Ilustrated Literature. 
| facturing, 


SCIENCE Bargains! Bened, "Telescopes, 
binoculars, microscopes, parts, war 
surplus. Send $1.50 for Meus 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN, 
zamna Scientific Co., Barrington, New 
ersey. 


BINOCULAR Sale! Free color catalog 


100 models $9.95-$250.00. Write, Uni 
npe So. Western BCAT-8716, Chicago 
820. 


BUILD Your Own Reflector Telescopes. 
Complete Kits: Mirrors, Eyepieces, Tri- 
. All other Accessories. Request Free 
Criterion Manu- 
KP-42, Hartford, Con- 


Dept. 
necticut. 
REFLECTING Telescope Kits. 4” Alumi- 
ped Mirror, Diagonal With Mount, 4 
nses With we jece, Building Instruc- 
tons eq 95. olk Science, Mattituck, 
New York. 


-| 15 SPORTING GOODS, GUNS, 


FISHING TACKLE, ARCHERY, 
TRAPPING 


FREE . . . Wholesale Catalog. Beads. 
Spinners. Lure Parts. Sinker ‘Molds. Jigs. 
"rd Finnysports (PE) Toledo, Ohio 


GUNS—6-shot revolver 22 caliber. U.S. 
made; pearl grips. Brand new; fully guar- 
anteed. $14.95. Elgin, 212 Pike St., Coving- 


| ton, Kentucky. 


UNDERWATER fuse. 3/32" diameter. 25 
feet with information $1.00. Postpaid, 
Zeller, Box 641, Hudson, Michigan. 


JEEPS Typically From $53.90—Truc! 
From $78.40—Boats, Typewriters, Ai 
Sporting Equipment, used. 100. 
000 Bargains Direct From Governmen! 
Many In Your Area. Complete Sales Di 


rectory and Surplus Catalog $1.00 (De- 
ductible First $10.00 Order). Surplus 
eire Box 820-B, Holland, Michigan 


JUDO. Karate supplies. accessories, 28 
page catalog 25c. Nozawa Trading. 232 East. 
ae Street, Los Angeles, California 


OUTDOOR Discount Catalog Featuring 
Rods, Reels, Lines, Golf Equipment, etc. 
Orchard Trading Company, Box 241-P, 
Hastings, Michigan. 


JEEPS From—$52.50, Typewriters From 
$4.15, Cars From—$31.50, Walkie-Talk- 
ies, Guns, Airplanes, Boats. Typical "As 
Is" Bid Bargains From Uncle Sam. Tre- 
mendous Variety. Exciting Free List. 
Write: Enterprises, Box 402-S11, Jamaica. 
New York 11430. 


HOW and Where to buy Government 
Surplus in your area. Complete! Send 
$1.00. Surplus Publications. Box 64C, Stat- 
en Island. New York 10307 


12 BODY-BUILDING COURSES 
JIU JITSU & ATHLETIC 
EQUIPMENT 


“GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction | 
or refund. Gaucho, Box 9309-S6, Chi- 
cago i: 


JUDO—Karate—Kendo Supplies—Com- 
plete Catalogue largest dealer. Send 15c 
Stamps to Judo America, 1090 Sansome 
Street, San Francisco, California 94118. 


BASSUREDS surface game fish lures. 
For fish. not fishermen. Guaranteed, 
$1.00, 3718 Maple, Odessa, Texas 79760. 


ALTER Jap rifles to 30-06 or 257—$6.00. 
General Gunsmithing Catalog e TF 
Shop. West Branch 10, Mich. 


16 


CAMPING EQUIPMENT 
& TENTS 


CAMPING Equipment, Tents, Sleeping 
Bags. Tremendous selections. Free 100- 
page Catalogue-Handbook. Morsan, 810-G 
Route 17, Paramus, New Jersey. 


JUMBO Catalog—tents, sleeping bags. 
camping supplies, GI. Surplus, outdoor 
iotning. Free 132 page newest edition 
now ready. Write I. Goldberg, Dept. P.S.. 
o Market Street, Philadelphia, Pa. 


ENJOY Backpack Camping. Free book- 
let tells how. Gerry, Dept. 73, Boulder, 
Colo. 80302. 


17 DOGS, BIRDS, HAMSTERS, | 
RABBITS & PETS | 
RAISE Rabbits on $500 month plan. 


Free details. White's Rabbitry, Mt. Ver- | 
non, Ohio. 


MAKE Money raising chinchillas. mink, | 
rabbits, cavies for us. Free Information, 
Keeney Brothers, New Freedom 2, Penna. 


GERBILS! Sensational new pets! Copy. 
righted fact booklet, $1.00 Robinson, 940- 
Pn cu Stuart, Virginia Beach, Va. 

4. 


EARN $10,000 Yearly Raising Angora 
Rabbit Wool for us. Particulars 25c coin. 
Angora, Malta 1, Montana. 


18 EARTHWORMS, CRICKETS, 
FROGS 


FREE Literature—We teach vou how to 
raise, sell fish worms, crickets. Hybrid red- 
worms 3000—$5.95. 5000—$8.95. 10.000— 
$16.05. Postpaid. Carter Farm- i2, "Plans, | 
Georgia. 


| 
I 
| 


EARN Money raisin 
Exciting details free! 
Hill, Texas. 


fishworms for us! 
khaven-121, Cedar 


MEN!—Women! Make money raising 
Bait. We buy your crop! Wigglers, War- 
saw 3, Indiana 46580. 


19 FARMS, OTHER 
REAL ESTATE 


BUY without risk for Retirement, Va- 
cation, or Investment—under America's 
only "No-Risk Purchase Plan'—in Caro- 
lina Coast multi-million dollar, 14.000- 
acre development. 10 oed money-back 
guarantee, Payments less than $5.00 
monthly. Shopping Center, Motel, hunt- 
ing, fishing, golf, country club. right on 
property, Private ocean beach. Write for 
free literature. (Not offered to residents 
of California, Florida, New York.) Boiling 
hg Da en Southport 2-W, North Caro- 

na 2 


FLORIDA Campsites—dee 
of the great Ocala National 
hunting and fishing. Free maps and Pho- 


tos. Winfree Vernor. 


| AD646369D. 


FREE Summer Catalog. Selected best 
thruout the U.S. Thousands of properties 
described, pictured—Land. Farms, Homes, 
Businesses—Waterfront. Recreation, Re- 
tirement. 66 years service, 490 Offices, 36 
States Coast to Coast. Mailed Free from 


the World's Largest! Strout Realty, 
60-ZB E. 42nd St. .. N.Y. 10017. 
7-ZB S. Dearborn St. Chic., Ill 60603. 
ited E. Green St. Pasadena, Calif. 


AUSTRALIA, Land Prices, Farming Op- 
portunities. Information $1.00. J-L, Box 


| 627. Delta, Colorado. 


CALIFORNIA. near Salton Sea. Five 


| Acres. $995. $10 Down. $10 Monthly. Pratz, 


7610 Lexingto: 


22 PROFITABLE OCCUPATIONS 


FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full instruc- 
I7 Doolco, 2016 Canton, Dallas, Texas 


Los Angeles 90046. 


INVESTIGATE Accidents. Earn $750 to 
$1,400 monthly. Car furnished. Expenses 
paid. No Selling. No college education 
necessary. Pick own job location. Investi- 
gate full time. Or earn $8.44 hour spare 
time. Men urgently needed now! Write for 
Free Book. Absolutely no obligation. Uni- 
versals, CPS-7, 6801 Hillcrest, Dallas, 
Texas 75205. 


BECOME independent with your own 
franchise business. Thousands earning 
handsome incomes, Request interesting 
facts today. National Franchise Reports, 
F-528, 333 North Michigan, Chicago 1. 


AUCTIONEERING—Resident and Home 
Study Courses. Veteran approved. Diploma 
granted. Auction School, Ft. Smith, Ark. 


VENDING gage Selling 
ate a Route of C 


hine 
Ensor "Street Baltimore 2 "Marylan. ind. 


DeLand, Florida, | 


in the heart | 
Forest. Good | 24 


i 


| Way Draw. Write: 


JOKES, GAMES, 
NOVELTIES, ETC. 


NEWLY Patented Holster. 


4-Guns! 8- 
Holst-R-Ama, Box 175P, 
Roosevelt, N.J. 


25 MAGIC TRICKS, 
PUZZLES, ETC. 
WORLD'S finest professional magic 


Joker novelties, Giant illustrated catalog 
10c. Top Hat, Evanston 13, Illinois. 


WORLD'S Greatest Professional Magic, 
Tricks, Jokers! Giant illustrated catalog! 
Deluxe!! 164 pages thick! 10c. House of 
1000 Mysteries. Dept. PS6, Northeast Fifth 
Ave., Ft. Lauderdale, Florida 33308. 


TRICKS. Douglas famous Catalog 
No. g only 10c. Contains best in magic 


for pocket. parlor, club, stage. Fastest 
service to magicians for over 50 years. 
Douglas Magicland, Dept. 22, Dallas, 
Texas 75221. 


BE A Magician! Two booklets explain- 
ing sixty-eight P.) plus bai profes- 
sional catalog. $1.00. Magic Inc., 5080 
Lincoln, Chicago, Illinois 60625. 


MAGIC Catalog. World's finest. 3000 
tricks (340) pages $2.50. Beginners, ama- 
Tous professionals. Kanter's, P-200 South 

13th St., Philadelphia, Pa. 19107. 


COMPLETELY illustrated 84 Page Cata- 
ICM Manhattan Magic, Box 334-S 


GIANT Magic Catalog and free trick 
only 10c. Write today. Mallmart, S766 
Box 616, White Plains, 4 Y. 10602. 


26 COINS & CURRENCY 


1943 PDS Lincolns Processed $1.00. 12 
different. S mints Lincolns $1.00. Mar- 
Russ, Box 7354, Stockton, Calif. 


ROLLS Unsorted Mercury Dimes 
sal 00. Lists 5c. Ace, Jamesburg, New Jer- 
sey. 


FREE!!! 160-page real estate catalog! 
Over 1800 Pictures! Farms, Ranche: 
Homes, Businesses, Vacation and Retire- 
ment Properties in 29 states coast to | 
coast! United Farm Agency, 612-PS West 
47th St., Kansas City, Mo. 64112. 


FREE Report: 
Businesses.” Box 51-D, 


“609 Unusual. Successful 
» Des Plaines, Ill. 


FREE  Literature—Make Big Money 
Raising Fishworms and Crickets. Carter 


| Farm-1o. Plains, Ga. 


Be ig een Seats Proof Sets: 1957, 
1959, 1960 'h $8.95. 1961, 1962, 1963 each 
$6.95. 1964—$15.75. All Seven $59.75. 1967 
"Redbook'" $1.75. World's Greatest Bar- 
gain Catalogue $1.00. Bebee's, d 4514 
North 30th, Omaha, Neb: ka 6l li. 


GOVERNMENT Lands. . 
Acre! Millions Acres 
Free details! Land Di 
Indianapolis, Indiana 4i 

ABANDONED Timber 
Choice 640 acre Sportsmen's paradises still 
ivallable- $20.00, plus $6.50 Taxes yearly. 


Maps, pictures, $1.00 (Refundable). Direc: 
tor, Erindale 3, Ontario, Canada. 


Low as $1.00 
throughout U.S. 
yo Box 26034-EG, 


Leaselands! | 


CANADIAN Vacation Lands: Full price 
$385.00. 40 acres, $10 month. Suitable cot- 
tage sites, hunting, fishing, investment. | — 
Free information. Land ` Corporatio: 
3768-D Bathurst, Downsview, Ontari 
Canada. 


$1 At 'anadian Border—Hundreds 
campsites, islands, farmlands, directly 
from Tax Authorities. (Non-profit). Lists, 
photographs mailed. Register, Room 204, 
92 King St. E., Toronto 1, Canada. 


FLORIDA Water  Wonderland—Home. 
Cottage, Mobilsites. Established area. $590 
full price, $9.00 a month. Swimming. fish- 
ing, boating. Write: Lake Weir. Box GC 38, 
Silver Springs, Florida, AD 646127 (F-1). 


CANADIAN Lands, seized and sold for 
taxes. Our 49th annual series of lists de- 
scribes many choice properties, situated 
from coast to coast, acquired by us 
through tax sale. Priced as low as five dol- 
lars per acre, guaranteed perfect title, 
small monthly payments. no mortgage. 
Beautifully situated hunting and fishing 
camps, where here is real sport; summer 
cottage sites, acreages. 
Now is the time to invest in Canada’s 
minerals, forests and farms. Write today 
for free twenty page booklet with full ex- 
planation. Tax Sale Service. Room 301H. 
85 Bloor St., E. Toronto 5, Canada. 


FREE Book “990 Successful Little- 
Known Businesses." Work home! Plym- 
j outh 95G, Brooriyn, New York 11218. 


(93 BOOKS & MAGAZINES 

CIVIL Service—rate high on your test, 
easily and surely. Ambro, Box 897-PS, 
Union. N.J. 

BOOKHUNTERS: All Subjects. Send 
Wants! Sydney Jaher. 176-45 8$ Ave.. 
Jamaica, N. Y. 11432 

CHALLENGING! Different! Unusual 
books! Free catalog. Ruby's, D-31 Para- 


dise. Pennsylvania 17562. 
ZIP Code Directory $1.00. Lists 34,000 
United 


| Post Offices in States-Alaska- 
Hawaii. Breen s, 435 Cricket Ave., 
Glenside, Pa. 


TWO Atheist Books and intellectual cat- 
alog $1.00. Truthseeker, Box 2832, San Di- 
ego, Calif. 92112. 


FOR sale—Issues of Popular Science— 
Forty years old. Five dollars each. F. An- 


| derson. 222 Maple Street, Crookston, Min- 


nesota. 


FAMOUS Little Blue Books. 2000 titles 
15c each! Catalog 10c. Literature. 722-PS 


| East Silver Spring, Milwaukee, Wi: 


| 53217. 
I 

MONEYMAKERS, Self - improvement, 
Classics, Devotionals, Other books. Free 


details. Foreman Enterprises, Box 4437-B, 
Miami Beach, Florida 33141. 


FREE Catalog. Interesti 
Postal, 2217 Lackland, St. Loui 


new books. 
is, Mo. 63114. 


“COINS Magazine” Identifies Tare and 
valuable coins. Features: The best of coin 
lure, Current market prices. Sample Copy: 
25c. Krause Publications, Dept. 4E, Iola, 
Wisconsin 54945. 


CIVIL War Specials: 1863 Cent, $1.75; 
1863 Civil War Token, $1.75; 1864 Genuine 
Confederate States of America $10.00 Bill, 
$2.00. All three $5.00. Rarcoa, 31-A North 
Clark, Chicago 60602. 


COIN Magazine, 200 Pages. Sample 50c. 
Numismatic, 7320 Milwaukee, Chicago 31. 


LINCOLNS: 22 Different "S" including 
rare 1955S, $1.60. 28 different before 1940, 
plus odd 1960D small date, $1.60, 10 differ- 
sat "S" Jefferson nickels. $1.60. All three 

$4.50. Harris, Box 1147-G, Oceanside, 
California. 


NEW transistor instrument detects 
buried coins, gold, treasures, metals. Free 
information. Relco-C41, Box 10563, Hous- 
ton 18, Texas. 


GIGANTIC Coin Clearance. Illustrated 
lists 10c (refundable). Hutchinson's, Box 
6256, Philadelphia, Pa. 19136. 


SILVER Dollars. Uncirculated 1899, 
1900, 1901, 1902, 1904 O Mint Unc.—$3.00 
each. Coin catalogue 50c. Shultz, Salt 
Lake City, Utah 84110. 


DEALERS-Investors Uncirculated Rolls 
(50). Nr "E $1.00. 1963-PD 

$1.25. 1! D $1. 1961-PD 
1.40, 1959-D ER 10, 1958-P 


$1. ds 1956-1 


$5.00, 
Rolls Shipped Insured. Prepaid! 
Coins, Dept. PS, Streator, Ill. 61364. 
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SILVER Dollars. $1.75. Five-$8.00. Ten- 
gao: Twenty-$27.50. All Different. Bill's 

coins. 3166-S 16th St.. San Francisco, 
California 94103. 


50 YEARS Old, fifteen different United 
States, over fifty years old—10c with ap- 
provals. Jaxon, Box 145-S, Brooklyn. New 
York 11230. 


FREE Coin Supplies, Giant Coin list 10c 
(refundable). Economy Sales, Mansfield, 
Massachusetts. 


“CLOSEOUT ins, Free Albums. 
Scarce Silver Dollars $1.95, 5 Different 
ne. Latest 1966 Illustrated selling taa- 

accessories catalogue 25c. Coin Cen: 
ter 2614 ‘Calhoun. Ft. Wayne, Indiana. 


4 INDIAN Cents $1.00. 4 pu Nickels 
$1.00. Doktor, 5028, W. Pico, Los Angeles, 
Calif. 90019. 


FLYING Eagle Cent $3.25; Five V-Nick- 
els $1.35; Ten. Indianheads $2.90. Nelson, 
346-R. Rye, N.Y. 10580. 


ROOSEVELTS 19498. 1955P 85c; 1955D, 
10065 Ss Others 25c. CCCC. Conover, 
N. 


SILVER Dollar With Bargain List $1.75. 
Fairway, 121-R, Rye, New York 10580. 


'ONDERFUL Lincoln Diamond. Giant 
Roosevelt ed poses Different. 10c. Ap- 
provals. B. Stamp Service. 114 West 
Washington, Sigourney Towa. 


One Pound value Geo. VI Bermudi 
Plus 100 worldwide—10c. approvals. Ste- 
yens. Box 1055, Homecrest Sta., Brooklyn 

. N. Y. 


Will Rogers Air! Helicopter Triangle! 
Plus Monte Carlo Dove Triangle! Stamp 
rinted in Solid Gold! New York Empire 
tate Bldg, airmail, lovely Congo Orchids 
in full colors. etc. 10c with approvals. 
Sunny Stamps, Fruitport 10A. Mich. 


DIAMOND Sports, Airmails — ge 
Triangles, Nyasaland. 53 others, 5c. 

rovals. Longhorn, Box 3068, Lubbock, 
'exas. 


STAMPS Free! New issues—New Coun- 


ions to $1. 
provai , Applicants?! 
Lists fi Mystic 
Camden. New 


FREE! Big Bargain Catalog—New Edi- 
tion listing thousands of bargains including 
U.S. & B.N.A. stamps, packets, albums. 
accessories and supplies. Plus selections of 
fine stamps from our approval service. re- 
turnable without obligation. Jamestown 
Stamps, Dept. E76PS, Jamestown, N.Y. 
14701. 


tamp Co.. Dept. 55. 


OLD Time Law cents. 15 different be- 
fore 1931 onl 00. Gene Carlton, Chand- 
ler, Okla. 74834. 


25 Different U.S. Commemoratives 1893 
Up 10c. Approval, ae Stamp Co., Box 
70, Bklyn, N. Y. 


40 PAGE illustrated United States and 
Canadian coin list 196. Stone, 260 Wash- 
ington, Boston 8, 


500 DIFFERENT Stamps, $1.00 with 
approvals. Smith, 508U Brooks, College 
Station, Texas. 


ce date Lincoln Cents. 


cg 1933. $1.00 each 1909VD) 
. $1.50 each 1911 1911D, 1912D. $3.00 each 
Di 1931D, by 3D. $4.50 each 


1926S. 
A $l 0.00" each mo 1924D. Bryson 
, 612B White, Toledo 5, Ohio. 


28 STAMP COLLECTING 


sen LANOLESII Six Exotic Birds, In- 
Flow 5c. Approvals. Hamilton. 
Lt "south [5 Chicago. Illinois 60649. 


1500 FOREIGN $1.00. 5000-$3.00. 5000 
USA commemoratives, airs, revenues. 19th 
Century, high values. etc. $3.00. 300 USA 
commemoratives dating from 1893 to 1939 
inclusive $2.00. 200 USA datog nom 1873 
to 1923 $1.00. 700-$3.00. 3000-$12.00. 50 
USA tt listed revenues $1.00 . 1000 pre- 
war foréign from 1860 to 1940 $3.00. 5000- 
$12.00. No approvals. Meyers, 5321 Flem- 
ing, Richmond, Calif. 


FREE!! Kennedy, Lincoln Memorial 
Stamps. 25 others, Approvals. Gouge. Box 
88, Elizabethton, Tennessee 37643. 


GIANT Stam} 
tronauts, satellites. 
[ud ees complete 


Collection. including as- 
Mapcnroc ses, boy 


Plains, N. 


Issues—Free Week; 


NEW illustrated 
list. Brooks. 2601-P Avenue ` 


WOW! 110 All Different Germany 10c. 
Commemoratives, Airmails. High Values, 
Big catalog, bargain lists plus selections 
of fine stamps from our aporeva: service. 
returnable without t obligati ion. Jamestown 
Stamps, Dept. amestown, N. Y. 
14101. 


FIPEX—Tipex—Cipex—Ashevile Four 
miniature sheets used for $1.00 if you ask 
for our bargain priced U. S. approvals. 
Triboro, 38 Park Row, N. Y.. N. Y. 10038. 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps. 51 Chestnut. 
Mansfield, Ohio. 


FREE U. S. Catalog. Min SC# 740-9 
$2.00. 756-65 $2.10. 859-93 pa Dummy 
Co., 40 Court, Boston, Massachuset 


FLAGS—121 Free with Approvals. w. B. 
Stamp Co., Wilkes-Barre, Penna. 


FREE! 222 Worldwide, 25c handling, 
Fenny appro approvals, Jung, Box 46277, Los 
Angeles 90046. 


“COLORFUL” set Free! Worldwide Ap- 
provals. Gorliz Drawer 388 CS. Park 
Ridge. Illinois. 


tries — Triangles — Rockets — Olympics 
Scouts Birds Flowers — Animals 
Also Old Canadian and U.S. stamps. 
Plus complete illustrated Canadian Stamp 
Catalog. Send 10c for mailing. Gray 
Stamp Ci Dept. PR, Toronto, Canada. 


ee ae Catalog. Postage 
Franksco. Queensberry, Baltimore, 
Maryland D 


FREE—Mint British Colonials from 
Antarctic Territory. Borneo, Brunei, St. 
Christopher. Nevis, Caymans. Trengganu. 
Pitcairns. Free with approvals, Viking, 
Great Neck 5, N.Y. 


FREE—100 different. Approvals. Bacon's 
Stamp Shoppe, Rolla, Missouri 65401. 


40.000 DIFFERENT. Amazing new plan 
builds your collection systematically, coun- 
try by country. As low as 50c weekly, 
Ware. Monroe 70. Conn. 


FREE Surprise collection sent with ap- 
gg Jay. 1784 Union. San Francisco, 


GERMAN Commemoratives. 10c with 
approvals. Schaefer. Box 1704. Washing- 
ton 13. D.C. 


FREE! 75 different U.S., plus Giant 
U.S. and Worldwide Ba in Pricelists, 
plus outstanding personally selected ap- 


provals. Hurry! Try us—We Satisfy! 5c 
postage please. Thanks. Yntema-Schneider, 
Box 114V. Holland. Michigan 49423. 


FREE Sample! Interesting Informative 
Ilustrated. National Stamp News, Ander- 
son. South Carolina 29621. 


FREE—50 Plus Mints. Approvals. Mar- 
tell Box 421, Westerly. R.I. 02891. 


TEN Different Nudes: 20c. Approvals. 
Stamp Farm, 2811. Oxford, wis 53952. 


ITALY'S Largest Stamp! Beautiful Mint 
Giant. 10c. Approvals. Dean's. P.O. Box 
168, Flatbush "tation. Brooklyn, N.Y. 


60 DIFFERENT U.S. (30 Commemora- 
tives) 25c No approvals. Seidenberg. 
Salem 169. Oregon. 


PREE! Congo Triangle Set! Boy Scout 
Beauty! 25 others. Different. Approvals. 
Cambridge, Box 411, Cambridge. Ohio. 


ENORMOUS variety of old U.S. flags. 
famous Americans, Commemoratives with 
approvals, surprise packet. 10c handling 
Metropolitan Stamps, Box 312 PS. Jack- 
son Heights 72, N. Y. 


", Brooklyn LINCOLN Postal FDI, 25 cents. Hender- 
29. New York. son, 207-S, Fulton. Mo. 65251. 
702 U.S.A.—25c (plenty commemora- m. pe abe anne Old US. Revenue 
Hi Gate- s 50c. Winchester Stamps, Box 1592. 
Sri orace Gate- | Aid. Ohio 44901. 


Request Approvals. 
wood, Winston-Salem, N. C. 


NUDES set (4)—Unusual Approvals 10c. 
Atlas, Plainfeld. Racine, Wisconsin. 


ORGANIZE and Profit. Collectors Guide. 
#3 .25. Brooks, P.O. Box 12382. Phoenix. 
Arizona 85034. 


UNITED States commemorative collec- 
tion containing 33 different—10c. Approv- 
als. White, 516-W Avenue L, Brooklyn 
30, New York. 


era Mint lg Flag Set Complete 

1.00; 1c, 2c. 3c Famous Americans a 
Siterent), $1.00. Free list. Brooks, 260! 
Avenue “U,” Brooklyn 29, N. Y. 


225 STAMPS For only 10c! This mam- 
moth value includes Airmails. Pictorials; 
stamps from strange oun tes catalogu- 
ing up to 25c each! Also Approvals. Mn 
tic Stamp Company, Camden 55, N.Y. 


80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co.. Box 
338-Y, Yorktown Heights. N. Y. 10598. 


EXCEPTIONAL 125 different. catalog- 
ing $3.00. Include triangles. commemora: 
tives. 10c approvals. Reeves, Box 597P, 
Miami, Florida. 33137. 
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FANTASTIC Hippo. Deer Triangles! 
Valuable “Ben Franklin" on Canal Zone! ! 
Flaming bi-colored Volcano Triangle 
Plus Icy Greenland, Weird Wild ast 
issue and others, 10c with approvals. 
Roseland Stamps, Spring Lake 10C, Mich- 
igan. 


FREE 400 genuine postage stamps! 
Worth $10.00 at catalogue prices. Afri 
Europe—Asia—British Emp.—a fascina 
ing, valuable mixture from fore! con- 


vents, , etc. Who knows what you 
wil find. free valuable Booklet. 
Adults only. Approvals enclosed. Frasek 


Co., PS-7, White Plains, N. Y. 


SENSATIONAL Free Offer: 20 Different 
Outer Space stamps, selected approvals, 
Touts» Morrison, 1027 Maryland, Cape May. 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego 
5. California. 


U. S. BARGAIN: 50 different 10c with 
beautiful world-wide approvals. Stamps. 
Kennebunk, Maine. 


SPAIN'S "Goya Nude" stamp 50c. Ap- 
provei: Royal Stamp Co., Tamaqua, 
enna. 


RUSSIAN space set 10c. Russian Ap- 
provals. topicals. Snedico, Waldwick, N. J. 


US. APPROVALS. Low prices. Eagle, 
2221 Romine Ave.. Pittsburgh 26, Pa. 


WORLDWIDE. 50 all different, abso- 
lutely free—just to introduce our incom- 
parable approvals. Kent came Company, 
GPO Box 87, Brooklyn, N. Y. 


‘UNITED STATES Rpprovale: Select cop- 
les. used-mint. Kingsbury, Groton 1, Vt. 


FREE! 29 thrilling jet. astronaut. rock- 
et. space, airmails. Send 10c handling. 2c 
Su vals included. ABC World. Box 
6000-WK, San Francisco, California. 


123 DIFFERENT colorful stamps 10c. 
Bargain approvals. Krehl, 1708 Nebraska, 
Orlando. le 


MILLION Foreign Stamps! 2c each! 
Send for thrilling, munt, approvals! ABC, 
Box 6000-ML. San ‘isco 1, California. 


UNITED 
Stiles" ‘illustrated Price List Free. Stone, 
260 Washington, Boston 8, Mass. 


Nations, Confederate 


35 MUSICAL INSTRUMENTS 
AND SONG WRITERS 


CONVERTER Automobile radios, 
police, fire calls. pep e CAO E 
Meshna, Lynn. Mass. 


cee 
it $5.00. 


10 DIFFERENT Presidentials 5c with 
Bosnia US approvals. D & D Stamps, 

O. Box 245, Cape Cottage, Portland, 
Maine 04107. 


29 ANTIQUES, RELICS & 
INDIAN GOODS 


TONS of Antique Gun Parts and Sup- 
plies. All Reproduction Muzzle Loading 
Guns. Send $1.00 for enlarged illustrated 
Catalog No. 115. Dixie Gun Works, Union 
City 13, Tennessee. 


SELLING 20,000 Indian Relics, Arrow- 
heads, Spearheads, s: List Free. Lear's. 
Glenwood, Arkansas. 


10 GOOD Arrowheads $3.00. Hundred 
ie. .00. List Free. Hyde's, Box 1788, Santa 


e, New Mexico. 


30 MINERALS & PRECIOUS 
STONES 


EARTH Science Educational Magazine 
Subscription $2.50. Sample 35c. Box 
550-PS, Downers Grove, Ill. 60515. 


ROCKHOUNDS—Gem Cutters—Jewelry 
Makers . . . new Free catalog—Just off the 
press! Biggest supplier to hobbyists and 


craftsmen offers you tools, materials, 
equipment, (introductory bargains and 
know-how, Free catalog Write Grie- 


ger's, Dept. C-13, 1633 E, Walnut. Pasa- 
dena, California. 


GOLDSTONE tie tack plus 175 page 
rockhound catalog $1.00. Many pages in 
full color showing thousands of cut gem- 
stones, mountings, gemstones rough from 
around the world and all machinery & 
supplies to make jewelry for profit or fun. 
It's easy! Gemex Co., Dept. PS, Hwy. 76. 
Pala, California 92059. 


31 HOBBIES, COLLECTIONS 


MILITARY Miniatures. Books—Cata- 
logue 50c. Figurines, Box 62, Iberville, 
Quebec, Canada. 


32 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


COMPARE Best's “Fabulous World Of 
Best Color," For Price, Quality and Ser- 
vice. Check This Price! One Roll Of CX 
126-12EX Plus Prepaid Processing And 
First Class Mailing Service Only $3.30. Or 
Take The Introductory Special Of Three 
Rolls For $9.75 And Take One Dozen G.E. 
Guaranteed Bulbs (Any Size) For Only 
A Quarter. So Send Your Check Or Money 
Giger gay To: Best Photo Service, Inc.. 

P.O. 497PS, Syracuse, New York 


13201. Psihe Sizes And Prices Free On 
Request. 
33 MOTION PICTURES 


& COLOR SLIDES 


lmm SOUND-Projectors, Films, New, 
Used for Sale. Free Catalog. National 
Cinema, 333 W. 57th St., New York 
City, N. Y. 10019. 


SONG Ideas Wanted, Write with active 
professional songwriters with publisher 
contacts. Records made. Share royalties. 
Send ideas—free examination. Songwrit- 
ers’ Associates, 236 W. 55 St., N. Y. 19-G. 


ACCORDIONS, Guitars, Band Instru- 
ments! Save to 50%. Famous makes. Easi- 
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-P Belmont, Chicago 60641. 


VIOLIN and Guitar makers cand. jer 
latest Free Catalogue of woods & a 
ries. International Violin, PST, du "East 
Baltimore St.. Baltimore 2, Md. 


POEMS wanted for songs. Royalties. Tin 
Pan AL; 1650 Broadway, New York, N.Y. 


SONGWRITERS: Protect your ideas! 
Get Safe Procedure! We serve Top Hit 
Writers. Superior Song Service. Dept. 310, 
545 Fifth Ave., New York, N.Y. 10017. 


PLAYER Piano Books. Send for free 
catalog. Vestal Press, Vestal 8. N.Y. 13850. 


POEMS wanted for new songs and rec- 
ords. Send poems. Crown Music, 49-P West 
32. New York 1. 


wood. necks, tools. 
BO East ith Street, New York 9. N 


GUITARS $11.95. Electric Double Pick- 
ups with Tremelo Bar $49.95. Any make 
hand. Amplifiers $27.50. Accordions 
$125.00. Concertina $350.00 Drums, 3- 
Piece Pearl Set $99.00. Wind Instruments 
$49.95 up. Write Information. Melody 
Music. 4951 W. 95th St., Oak Lawn, Ill. 


ELECTRIC Guitars. amplifiers, whole- 
sale. Free catalog. Carvin, PSM, Covina, 
California 91722. 


SONGPOEMS Wanted. Send Poems For 
Offer. Nashville Music Institute, Box 
532-PS. Nashville, Tennessee. 


BUILD an Electric Guitar. Complete In- 
structions: $1.00. Catalog 25c, Hills, 3526 
California, Peoria, Illinois. 


35A PHONOGRAPH RECORDS 


DISCOUNTS on all LP's. Free details. 
Citadel Record Club. 545 Fifth Ave., Dept. 
3, New York 17, New York. 


2.500 UNUSUAL Hobby, Party Records, 
Others; Free Catalogue. Rose's Records, 
300 Chelsea, Louisville, Kentucky 40207. 


25 LP ALBUMS almost free by joining 
our Club. No obligation. Hollywood Rec- 
og TM 51812 S. Broadway, Baltimore, 


36 


RADIO, TELEVISION, 
ELECTRONICS, HI-FI 


SAVE! Process your own movies at 
home. Free Catalog. Superior, 442-448 N. 
Wells, Chicago 10. 


FREE Cat locust 5,000 8-16MM Films. 
Internationa! ilms. Greenvale, New 


8mm. MOVIES, 2"x2" Color Slides—big- 
gest selection anywhere! Hollywood clas- 
sics, railroad, antique automobiles, circus, 
World War II, travel, wild life, many oth- 
ers. 16mm. films also. Big catalog free! 
Blackhawk Films, 15 Eastin-Phelan Bldg., 
Davenport, Iowa 52808. 


16mm SOUND Features And Shorts. 
Bedner, 5300 So. Talman, Chicago. 


SUAL — Movie Items! Catalog. 


UNU! 
Pun H, 47th Holly, Kansas City, Missouri 


34 CAMERAS, PHOTO SUPPLIES 


FREE Electronics Catalog. Tremendous 
bargains. Send postcard. Edu-Kits, De- 
Iu d C-644A, Hewlett, New York 
11557. 


STEREO Tal pe Save up to 60% 
membership postpaid anywhere 
USA). Free 60-page catalog. We discount 
batteries, recorders, tape accessories. Be- 
ware of slogans ''not undersold," as the 
discount information you supply our com- 
petitor is usually reported to the factory. 
Saxitone, 1776 Columbia Road, Washing- 
ton. D.C. 20009. 


TAPE  recorders, Hi-Fi components. 
Sleep. gag nnment. tapes. Unusual 
values. Free Catalog. Dressner, 1523 
Jericho Tpke., New Hyde Park 1, New York. 


-LEARNING Kits—endless tapes, 


(no 


SLEEP. 
timers, 


SELL Your Photos. Report tells How, 
Where. Color Slide Market. Only $1.00. 
Longtin, Rt. #1, Henderson, Ky. 42420, 


GOVERNMENT rplus _ electronics, 
gadgeteers illustrated ci catalog 25c. Meshna, 
Nahant, Mass. 01908. 


NEW B. S. R. record changers $13. New 
Garrand record changer $27. AM-FM 
stereo tuner w/amplifier $65. P. S. Chang- 
ers. 2741 Sedgwick Ave. Bronx, N.Y. 
10468. 


TAPE Recorder sale. Brand new, latest 
models, $10.00 above cost. Arkay Sales, 
ae Commonwealth Ave., Boston, Mass. 


BEGINNERS, Builder's Giant catalog— 
25c. refundable. Laboratories, 993-T, Red- 
wood City. Calif. 94064. 


DISC Jockey course. Free information. 
Kingston, Box 241, McGehee, Arkan: 


15 TRANSISTOR Pocket Radios—in- 
cludes case. battery and ear piece. Power- 
ful—Guaranteed. $6.00 Postpaid. Marsan 
ey Box 409, White Plains, New 

‘ork. 


TELEPHONE Recorder-Actuator (TWI- 
007). Automatically turns tape recorder/ 
amplifier on when telephone in use. Con. 


11595, St. Louis, Missouri 63105. 


37 BUSINESS OPPORTUNITIES 


MAILORDER—Start with Giftime's fab- 
ulous giftware color catalogs imprinted 
with name, address. Amazing bonus free 
Corning cookware stimulates orders. Lists 
available. Free Catalog, details. Giftime, 
Dept. PS, 919 Walnut, Philadelphia, Penn- 
sylvania. 


FREE: 128 Page Illustrated. Catalog. 
More than 2000 Name Brand items; be- 
low wholesale prices. Sell full or part 
time. Save hundreds of dollars on pui 
chases for yourself! Watches, jewelry, 
cameras, radios, phonographs, tape ri 
corders, appliances, housewares, cookware, 
hardware. power iools. luggage. musical 
instruments. sporting goods, toys, many 
others. Orders shipped within 24 hours. 
Continuous supply. Send for free catalog 
now! H. B. Davis Corp., Dept. PS, 1177 
Main St., Hartford, Conn. 06103. 


$300.00 WEEKLY refinishing bathroom 
fixtures. Information $2.00. Jim, 7468 Rob- 
binsdale, Minnesota. 


MAILORDER Profit—Breeding Strategy. 
Free Literature. Helinger, Syracuse, New 
York 13206. 


WANT to be a Mer tod xietens 
send Name, Addre: $2.00 to: Fisher, 
Route 1, Box 314, Sorrento, Florida 32716. 


BE A Professional Opportunity poker 
Free Report Tells How. Don Kar, 1914 
Lacana, Hacienda Heights, Talr: 91145. 


$200.00 WEEKLY. Every business and 
professional man has No-pay accounts. 
Send them to us for collection. We gar 
w for each name listed. No collecting. 
Dept. PS-12. General Finance Company, 
Pickwick Bldg.. Kansas City, Mo. 64106. 


VACUUM Mold At Home. Hundreds full 
3-D plastic products. Big profit, spare 
time-full time. Free facts. samples. Na- 
tionwide Plasti Box 23321-TI, Los An- 
geles, Calif. 90049. 


FREE Details On Starting Your Own 
Business. Ad-Market Enterprises, 106 
Main, Brockton. Mass. 02401. 


COLOR TV! Big Today, Giant Tomor- 
row! Word To The Wise—Start Learning 
e. Bes Color TV Technician. Free Facts. 

Write As Uam 60050, 815 E. Rose- 


crans, 


LEARN Bonsai! Make valuable oriental 
miniature Ming trees. Grow living Bonsai 
miniatures, and tiny forests. Free Facts. 


complete outfits, Catalog free. =; 
SLRA. Box 24-SB, Olympia, Washington. | Minitree „Box 23023-ZI, Los Angeles, 
33c TUBES, Radio & TV! Free List. B 100. rost a Mail Order! Avoid 
Cornell, 4217-S University, San Diego 5, Operate Correctly. Free Details. 
California. Garbeo, Tise Lanett, Phila., Penn. 19194. 
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NEW, Exclusive Field. You must [s 
$15,000 yearly or we return franchise ft 
Records "indicate $30,000 per year possible. 
No inventory, no accounts receivable, no 
large capital needed. Over ten years of re- 
search and development were necessary to 
produce our patent pending and copy- 
righted proven. J system of operation. Send 
resume or $1.00 for 26-page booklet (Re- 
turnable) describing this unique. exclusive. 
non-competitive opportunity. Your terri- 
tory may still be cpen. We invite investi- 
gation by your banker. Executives. P.O. 
Box 4080. Dept. JPS. New Orleans, La. 


TRICKS—Jokes: $1.00 for eighteen, 10c 
samples, free distribution plan, Robins, 
127 West 17 Street, New York City 10011. 


“MAILORDER . Stop looking!" Get 
iur own catalogue! Methods, 1917-FD, 
fayette Hill, Pennsylvania. 


RAISE capital fast—easy proven sources. 
Free information. Advisor, Box 48337-PS2, 
Los Angeles 90048. 


PACKAGE at Home For Profit! We 
Supply err No "selling." Free 
Home Business details. HPC, 807-HSA 


Sunset, Los Angeles 12. 


BUILD Custom Cases at Home For 
Profit. Get orders by Mail. 
materials, instructions. 
Home Business details. 
CSA Sunset, Los Angel 


$100.00 WEEKLY spare room. Raise red- 
worms odorless, soilless way. Charlie Mor- 
gan, Box 116-C Bushnell Florida 33513. 


EARN Money raising fishworms for us! 
Write: Oakhaven-42, Cedar Hill, Texas. 


COLORGLAZED Con rete pottery made 
without molds. Patented method. Ceme- 


tery products, novelties, tiles. Basement 
leak-sealing. Money-making Notions 
rational 


Booklet, details free. Men ia 
Potteries, Grand Ri ids 


IMPORT-. Export opportunity. profitable 
world-wide, mail-order business from 
home, without capital; or travel abroad. 
We ship proven plan, for no risk exami- 
nation. Experience unnecessary. Free de- 
Pt a Dept. X697, Los Angeles 


“Franchise Profit Letter’’ tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports, PS-528, 
333 North Michigan, Chicago 1. 


WORLD'S B largest wholesale supply. Buy 
from 7853 Ame , Japanese 


Buyers, 216-PS2, Jackson, Chicago 2, Illi- 
nois. 


IMPORT-Mailorder made easy. No in- 
vestment. DonKar, 1914B LaCana Drive, 
Hacienda Helghts, Calif. 91745. 


SAWDUST. Tin-Cans, Newspapers. 200 
uses. Instructions $1.00 Charles Company, 
42-DPH, Norwood, Ohio. 


Free Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia. 


$15.00 HOURLY Profit—Own Business 
with one serviceman. Quickly learned. 
Easy to do. Operate from home. Few hun- 
dred dollars builds your own nationally 
advertised business while continuing pres- 
ent job. Investigate immediately . be- 
fore your territory is taken. Free 
explains everything. Send today. Then de- 
cide. Duraclean, C6-185, Duraclean Build- 
ing. Deerfield, Illinois. 


WATERPROOFING Driveways Is A Gold 
Mine. Profits Of $1,000.00 Per Week Are 
Common. No Experience Needed. $370.00 
Full Investment. Write: Dura-Seal C. 
A MIU Road, Alexandria, Virginia. 

pt. "S". 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible Mending. Make tears, holes disap- 
pear from clothing, fabrics. Steady year- 
round demand from cleaners, laundries. 
homes. Details Free. Fabricon, 1535 How- 
ard, Chicago, Ill. 60626. 


TRAVELPAK Cartopper Camper, 
most cars. Dealerships Available. 
topper, 123PS, Napoleon, Ohio 43545. 


Fits 
Car- 


VENDING Machine Catalog. Rake, 
1214 PS West Girard, Phila., Pa. 19123. 


SELL Books By Mail. 400% Profit. 
Royal Box 450-M, Cleveland 27, Ohio. 


OPERATE Home mailorder business. 
Vus cce T raga 4441-PS Ute, San Diego, 
Vahl. , 


IMMEDIATE Profits with no capital or 
experience. Take orders for all magazine 
subscriptions. Friends and neighbors are 


your prospects. Write now for complete. | 


free kit. McGregor Migestos A. Agency, Dept. 
DB9, Mount Morris, Illinois 61054. 


SECRETS! Secrets! Mail order success 


revealed by internationally famous expert | 


who discovered how to make home bvsi- 


rofitable prod- 
igation. Write 
X697, Los 


Mi 
Discloses free advertising, 
ucts. everything! No ob! 
Mailco, 1554 Sepulveda, Dept. 
Angeles 90025. 


IMPORT-EXPORT Business Made Easy. 
Complete setup service. Not just instruc- 
tions. Hermes, 152 West 42, New York 
City 10036. 

CO-OPERATORS Wanted for world's 
greatest proposition! David Ornsteen, Du- 
Quoin, Ill., 62832. 


EARN $1,000.00 month operating Book- | 


keeping Tax Service. Universal, Box 664-P, 
Springfield, Missouri. 


MAILORDER—Profitable items, drop- 
Shipped. Everything supplied. Nat'l. Mer- 
340812 Motor, Los Angeles 


chandisers, 
90034. 


SELL Advertising book matches. Write 
us today; we put vou in business by return 
mail; handling complete line ad k 
matches in demand by every business 
right in your town! No investment; every- 
thing furnished free! mon. commissions 
daily! Superior Match, Dept. PX766, 
1530 S. Greenwood, Chicago, Ill. 0619. 


LIQUID Rubber, Plastercraft Supplies. 
Figurines, Art Work, Casting for a hobby. 
Plouffe's, 82A Pleasant Street, Worcester, 
Mass. 


FREE Catalog! Packaging Supplies. 
Bags. Display Racks, Etc. Write: Tadco, 
Lafayette, New Jersey 07848. 


VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and 
Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 
Ensor Street, Baltimore 2, Maryland. 


WORLD'S Biggest Wholesale Supply. 
Buy from 10,001 U.S.A., European, Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargain hunters 
Opportunities, Box 730-B, Holland, Michi- 
gan 49424. 


LEARN landscaping and the growing of 
plants. Start a profitable business part or 


gation. Lifetime Career Schools, 
PSC-76, 11826 San Vicente Blvd., 
Angeles, Calif. 90049. 


OPERATE Collection Agency “Little 
Gold Mine!" “Franklin Credit, Roanoke, 
Virginia. 


EARN extra money selling advertising 
book matches. Sample kit furnished, 
Lion Matchcrop, Dept. PS-76C, Chicago, 
TN. 60632. 


PIANO Tuning learned quickly at home. 
‘Tremendous field! Musical knowled 


necessary. Information free. 
School of Piano Tuning, Box 327, Shen- 
andoah Station, Miami, Florida, 33145. 
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NEW Book explains making money, nee 
ing publications, you write, eee mu Free 
Detai Seitelman, 3, Rego 


POR. ERA dissi: 


DEALERS' Special. Write: Goodall, 
Printing Service, 68-A Joost. San Fran- 
cisco, Calif. 94131. 


MAKE Big Extra Money In Spare Time 
As Accident Investigator. College unneces- 
sary. Keep present job. Work from home. 
Salary to $8 an hour, plus expenses. State 
approved correspondence course trains you 
quickly. For free information write: Lib- 
erty School, Dept. 1130 W. Park. 
Libertyville, Illinois. 


PROFITABLE, unlimited market. little 
known mail order oppor rane Details, 
Write: P.O. Box 174, Clifton Heights, Pa. 


FREE Report, "Home Business Oppor- 
tunities.” Profitable! Wyman, G-96, Con- 
gers, N.Y. 10920. 


HOLLY WOOD Cementcraft: Offers High- 
wi Profitable Home Business. Experience 
Unique Inlaid. Marbleglazed 

Pottery “Easily Made Without Moulds. Bird- 
Baths, Fountains, Wishing-Wells, Water- 
falls, Garden-Patio Items, Cement Color- 
ing Formulas, Etc. Tiustrated Bro- 
chure. Concrete-Facts, 602-E. Athens 
Street, Altadena, California 91001. 


$60.00 DAY, Eiahorac hiring. Concrete 
Posts. Carlane, 1803 Fremont, Rapid City, 
South Dakota 57701. 


MAIL order methods that make men 
rich! Free literature. Miller, 1834 Ram- 
say St., Baltimore, Md. 


BRONZING baby shoes. Instructions and 
pro.ess $1.00. National, 10637 Vessey Rd., 
4. n.ngton, Minn. 

$17. 50 HOURLY Profit Cedarizing Clos- 
ets. Exclusive Distributorships. Cedar- 
wood, Forestville, Penna. 


$150, 00 WEEKLY, Work Home Full, 
Spare Time Drawing For Businesses. De- 
tails Free. Roberts Industries, 1741 Circle 
koad, Baltimore, Maryland 21204. 


LEARN Mailorder, Fast, Fabulous Prof- 
its Book. uagAnteed: Write: Buckley, Box 
fe: 


1246. Woodhaven, New York 11421. 

FREE Book ‘990 Successful Little- 
Known Businesses" Fascinating! Work 
home! "i ate Brooklyn, New 


York 11218 


I MADE $40.0 000.00 Year by Mailorder! 
Helped others make money! Start mm 
$10.00—Free Proof. Torrey, Box 63: 
Oklahoma City, Oklahoma 73106. 


CEMENTCRAFT plastercraft for 
pleasure and profit Sample, catalogue 
0c. Wooley Company, Box 29-D, Peoria, 
Illinois. 

FREE! “How to earn $5.000-$50.000 year- 
ly in your own home-operated business''. 
Russell, 193 Orlon, New Holland, Penna. 


$200.00 DAILY in Your Mailbox! Your 
QU UM to Do What Mailorder Ex- 
Do. Free Details. Associates, Box 

T56-b. Holland, Michigan 49423. 


SPARE Time Earnings With your 
Tablesaw, Bandsaw or Jigsaw. Write 
Workshop. B3800 Harney, Vancouver, 
Washington 98660. 

MAKE $46 From Square Foot Plywood; 
Jigsaw necessary. Free Details. Woodarts. 
Bridgewater, Mass. 


SOMETHING to sell? Write us about it 
and let us help you with a classified ad 
which will reach more than 6 million po- 
tential customers in the Classified section 
of this magazine. Include literature or 
samples if possible. Write today to O. 


Kelly, Classified Adv. Mgr., Popular Sci- 
ence Monthly. 355 Lexington Ave., New 
York, N.Y. 10017. 
38 MONEYMAKING 
OPPORTUNITIES 
STOP: before you invest find out what's 


MAKE Money on Government Surplus. 
How and where to buy. Directory of Sur- 
plus Offices. Sale Terms. Mail order items. 
Send $1.00. Buart Sales, 1782 Longfellow 
St., Baldwin, New York 11510. 


MAKE Big Money taking orders for 
Stark Dwarf Fruit Trees. Everybody can 
now grow Giant Size Apples, Peaches, 
Pears in their yards. Also Shade Trees, 
Shrubs, Vines, Roses, etc. Outfit Free. 
Stark Bro's, Desk 30177, Louisiana. Mis- 
souri 63353. 


"HOMEWORKERS' Opportunity Direc- | 


tory" lists 75 companies with fosretime: | 
work! $1.00. Opportunities, Box 26034-EG, 
Indianapolis, Indiana 46226. 


AMAZING successes through franchises! 
Become exclusive franchise holder your 
territory, Information rushed. National 
Franchise Reports, SP-528, 333 North 
Michigan, Chicago 1. 


FREE facts and descriptive bulletin. Be 
an Air Conditioning. Refrigeration. and 
Heating serviceman. High pay. jobs open 
everywhere, operate your own service busi- 


ness, no school or correspondence neces- | 


sary. Write Doolco Trouble Shooter, 2016 
Canton, Dallas, Texas. 


VENDING Machines—No Selling. Oper- 
ate A Route of Coin Machines And Éarn 
Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation. 715 PSM 
Ensor Street, Baltimore 2, Maryland. 


EARN Big Commissions Full or Part | 


Time. Show America’s largest line Low- 
Priced Business Printing and Advertising 
Specialties Plus big catalog Union Label 
Political Advertising items, Calendars in | 
season. Big Free Sales Kit samples hun- 
dreds items used daily by businessmen 
and political candidates. Merchandise 
bonuses for you. Free gifts for customers. 
Build profitable repeat business. Start now. 
aationah Press, Dept. 149, North Chicago, 


| CLIP Newspaper items. $1.00-$5.00 each. 
peau. free. Walter, Box 1023-S, Erie, 
enna. 


| “TURN Spare Time into cash. Plan 
$2.00. Free details, Universal, Dept. 25, 
| 510 First National Bank Building, i Do- 
rado. Arkansas 71730." 


LEARN The secrets of repairing junk 
| batteries. “Fabulous Profits" at home. De- 
tails: Batteryman. P.O. Box 416, Palm 
Desert, California. 


MAKE money running your own restau- 
rant. Information free. Write Dept. PS-7, 
Restaurant Management Institute, 3854 N. 
Sawyer, Chicago. Ill. 60618. 


10,000 FORMULAS, Free Details. Re- 
parts. 2800B University, San Diego, Cali- 
fornia. 


| _ AMAZING Mailorder Profits using proven 
į Methods. Particulars free. Unicus, Box 
735-XJ, Norwalk, Conn. 06852. 


START Exciting Business Deals. Corry, 
gs County Street, New Bedford. Mass. 


| WANTED; Salesman Distributors To 
| Make large profits demonstrating Double- 
Gloss new improved more shine car polish. 
It’s new, It's Different, also metal polish 
| Hand Cleaner, Lotion, Polish Cloths, 
Write; Norman’ Wiggs & Co., 1406 E. 52nd 
St., Los Angeles, Calif. 


QUICK Money By Mail Working With 
Us. Details Free. Worldwide, 694 Kerr, 
Columbus, Ohio. 


MINK raising information free. Lake 
Superior Mink Farm, Inc., Superior, EES, 
Wisconsin 54882. 


HOMEWORK Opportunities! 100 Com- 
panies begging for sparetime Homework- 
ers! Complete List, Instructions. $1.20. 
Brugenheimer Publishers, Box 158-AG2, 
Lexington, Mass. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-11, Plains, Ga. 


HOMEWORK Opportunites! 102 Firms 
seeking sparetime Homeworkers! Complete 
Instructions, List, $1.25. Interstate Prod- 
ac Box 1-7G14, Pelham, New Hamp- 
shire. 


MAKE $50-$100 Fast assembling Link 
Belle Free details! Redikut’s, Loganville | 
41, Wisconsin. 


SHARP $$$$ opportunity! One low-cost 
machine sharpens-serrates knives, scissors. 
pinking shears. Earn $6-$9 hourly in spare 
time. Professional results without experi- 

ence. Free details. Beaver Grinder, 626 
€ Nielsen Bldg., Eugene. Oregon. 


MASTER Watchmaking at home. Free 
sample lesson. Chicago School. Dept. 
WGA, Fox River Grove, Illinois 60021. 


FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time. Send name, age for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-GM. Chicago. 


FANTASTIC profits in old Bottles. 
Amazing opportunity exists. Full details 
only $4.95. Send to Bottles—Rt. 4, Box 
549, Chico, Calif. 


EARN money with your camera. Com- 
plete instructions. guide—Free. Subscrip- 
tion “Photo Markets" $2.00. Studio, Box 
141-S, Essex, Vermont 05452. 


MAKE Money Zip Coding. Cash-in on 
Government deadline! We tell you who to 
contact. how to code. Send for free facts. 
Automated Mail, Dept. 137A, Stamford, 
Conn. 06904. 


WORK home addressing for us. Send 
stamp for application. A&M. 7429-B Wis- 
consin, Citrus Heights, California 95610. 


FREE Brochure, 42 Manuals. Cams. 202 
Ll Street, New Bedford, Mass. 


$200.00 From Sheet 14” Plywood (Scrap). 
25c refundable. Novelties, PS-610 South 
24th, Elwood, Indiana. 


SOMETHING to sell? Write us about it 
and let us help you with a classified ad 
| which will reach more than 6 million po- 
tential customers in the Classified section 
of this magazine. Include literature or 
samples if possible. Write today to O. 
Kelly, Classified Adv. Mgr., Popular Sci- 
ence Monthly, 355 Lexington Ave., New 
Yor! Y. 1001 


38A BUY IT WHOLESALE 


“NEW 6-color Deluxe below wholesale 
catalog. Automobile gnalo and others. 
Housewares, clothing, need eed rugs, 
| appliances, refrigerators, washers, dryers, 
| vacuum cleaners, polishes ers, cookware, 
dinnerware, strollers, cribs, radios, stereos, 
phonographs, records, recorders, cameras, 
film, projectors, musical instruments, or- 
| gans, typewriters, books, binoculars, lug- 
| gage, sporting goods, bowling, golf, game 
| tables, power/rider mowers, garden trac- 
| tors, boats, motors, bicycles, clocks, watch- 
jes, diamonds, jewelry. Huge discounts, 
hundreds name-brand products. For free 
list (factory prices) postcard: Selbyco-6, 
Decatur, Illinois 62522." 


100,000 PRODUCTS Wholesale! Terrific 
Bargains! Wholesalers, 1265-PB Broadway, 
New York 1. 


ELECTRIC Guitars, amplifiers, whole- 
sale. Free Catalog, Carvin, PSW, Covina, 
California 91722. 


WHOLESALE Catalog available. Send 
$1.00 handling charge to: C. Patterson, 842 
C d St, S.E., Washington, D.C. 


FREE Catalog. Over 500 Fantastic Bar- 
| gains. Send Now, We'll refund Stamp. 
International. 61 Queens Av., Atlantic 
Beach, New York 11509. 


|38B IMPORT-EXPORT 


BEAUTIFUL imports-—12 transistor ra- 
dios, $7.50—butane cigarette lighters, 
$2.95—walkie talkies 12 mile, pair $17.50. 
Des Distributors, Box 683, Kansas City, 
Mo. 64141. 


| 39 FORMULAS, PLANS, ETC. 


FORMULAS—All Kinds. Amazing Big 
CHE 10c. Kemisco, Park Ridge 15, 
| Illinois. 


LATE Modern Manufacturing Formulas 
List Free. Chemical Service, Martville, 
New York. 


10,103 FORMULAS, $1.00 shipped post- 
paid. Sword Rublications. Box 4141-SB, 
Omaha, Nebr. 68104. 


ENGRAVE nameplates without ma- 
quite! Revolutionary concept $1.00. Hill, 
A Doane, Worcester, Mass. 


FOR Proof Of What You Can Do In 
Specialty Manufacturing. Get Our Litera- 
ture. It's Free! Miller—Chemist, 1517-A, 
Tampa, Florida. 


40 PLASTICS 


Pmt Product Designing. Von Neu- 
igning Agency, 7748 Harper, De- 
troit Es "Michigan: 


NEW Liquid casting plastic, clear, col- 
ors. Embed real flowers, butterflies, pho- 
tos, coins. Send 25c for two handbooks 
“How to Cast Liquid Plastics" and ''How 
to Make Extra Money at Home." Casto- 
lite. 66-102H Woodstock, Illinois. 


PLEXIGLAS — Any thickness — Clear 

Colors—Cut to size—Clear Rods—Tub- 

McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsylvania. 


PLASTIC Embedders, Jewelry Workers, 
We have everything. Moulds, Findings. 
Bow pels 25c. David £e. 861 Broad 
Providence, I. 02907. 


41 SCIENCE & CHEMISTRY 


BARGAINS! Buy Wholesale! Save 
Money! Free Catalog! Norris, 273 Merrick, 
Dept. 226, Lynbrook, N. Y. 


LOW Prices, Laboratory Supplies. Cata- 
log 10c. Xercon Scientific Company, 8542 
Oglesby Avenue, Chicago, Illinois 60617. 


|. BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances, Furniture, 
Sports Equipment, Televisions. Cameras, 
Watches, Jewelry, Thousands More. Huge 
Discounts to $1,000.00 on New Automo- 
biles. All Makes. Free Details. Write To- 
day: World-wide Bargain Hunters, Box 
730-B. Holland, Michigan. 


WORLD'S largest wholesale soph: Bu Buy 
from 7853 American, European, 
wholesalers. TOE Kong tallormade suits. 
123 dropship catalogs. Rockbottom prices. 
Automobiles. Hy details, International 
DES 216-PS Jackson, Chi 
noi 


icago 6, Illi- 


BARGAIN catalog. contains 100's of bar- 
gains. $1.00. Frank De Angelo, 6032 Lawn- 
dale St., Phila., Pa. 19111. 


AMAZING New Book Of Science Exper- 
iments, formulas and Catalogue of Lab- 
oratory Supplies. Only 35c. National 
Scientific Co., Dept. PS-7, 13 S. Park 
Avenue, Lombard, lilinois. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cam- 
eras, technical information, Fast Service. 
Estes Industries, Penrose 6, Colorado. 


CONTACT Explosive. Explodes with 
touch of feather. Handled safely wet. 
Powerful. Ideal for jokes. Applies like 
paint. Made from household chemicals. 
poue guaranteed. Complete instruction 


for making both kinds gay, $1.00. Franks 
Seientinie Company, Box 156, Mar- 
telle. Iowa 52305. 


Free Wholesale Catalog. Eastern-T Com- 
pany. 521 Marion Lane, Paramus, N.J. 


1965 CARS $795. Fords, Dodges, Four- 
door, 6 cylinder, automatic transmission, 


heaters. Choice of color. 1964 Cars $595. 


Bronx, New York 10451. 


ROCKETRY!! Kits, single-multistage. 
2,000 feet with powerful engines. Cones, 
Tubes, Parachutes, Launchers, Igniters. 
Big Catalog, rocket data, diagrams—25c 
Fast Delivery, Centuri Engineering, Dept. 
43, Box 1988, Phoenix, Arizona 85001. 


FREE 3 Pyrex Test Tubes With Purchase 
$4.00. Catalog 25c. Chemicals, Ap] wd 
Biology. Mose Scientific, 

Clark. Chicago, Il 
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Flight Kits. Test Equip- 


ment. Catal 25c. Rocket Development 
Corporation, ute 3, Seymour, Indiana 
41214. 

CALS, laboratory apparatus, 


oscopes, mineralogy 
scopes. Catalog 35c. Sheard Science Sup- 
E Com: ‘Wisconsin. 


STRATED bow Chemistry, 
mineralogy, biol acey Labora- 
tories, Evanston, Illinois. 


ANTI-Gravity. Future space propulsion 
system. Potential fortune for inventor. 
Available now: experiments and theories 
pad hundreds of latest anti-gravity re- 

ports by world's leading researchers. 2nd 
printing. Send $1 to: Anti-Gravity Re- 
P Search, Box 303, Manhattan Beach, 


EVERYTHING For Home Experimenters! 
Catalogue—25c.  Hagenow Laboratories, 
Manitowoc, Wisconsin 54220. 


UNDERWATER fuse, 3/32" diameter, 25 
feet with samples, formulas, products in- 
formation, $1.00 Postpaid, 125 feet $4.00. 
Zeller, Box 640, Hudson, Michigan. 


SAVE money! oni qi ign 
chemicals pi Bh oneratus in many un- 
suspecte k ‘Where To Get 
w E pay "TS itself the first time used 
on expensive ese and shipping charges 
alone. Over 100 listings. Send only $1.00 
to Franks Scientific Co., Box 156, 
Martelle, Iowa 52305. Satisfaction guaran- 


“LASE 'omplete $29.95." No Laser 
Rod Us bed iP You Build It. Simple Draw- 
ings, Parts List, Addresses, Economy 


Course $2.00, Best Course $5.00, Catal 
50c. Roy Davis T 
Springs, Florida, U.S.A. 


“PROFESSIONAL fuse, burns underwa- 
ter, 75 feet, otoa Eddcolabs, "Box 99, Berlin, 
New Jersey Ol 


log 
Green Cove 


CHEMICALS and apparatus for indus- 
trial, anaiyueal ax rivate laboratories. 
Catalog 350. Dept. , Biological pow 
go 76 Mt. opes Ave., Roches! 


UNUSUAL Chemistry courses, kits! In- 
formation let, 25c. National, Box 94, 
Redwood City, Calif. 94064. 


130 FEET- of Fuse— $2.00. 
B & L Labs, 21863 Colgate, 
Ruehigan 48024. 


300 PAGE Chemical 
.00. Laboratory "UM" 1 
park, Chicago 60615. 


, single, multi-stage kits, 
parts, amasis Accelerometer. Illustrated 
patalogne Rocket Supply, Box 51, 

Tappan, New ew York 10983. 


42 EMPLOYMENT INFORMATION 
REIGN Employment. Construction, 
expenses. 


writ 
Service Bureau. Dept. E 
ach, Florida. 


Expires July. 
Farmington, 


aratus Catalog 
1332 Hyde- 


ar: inis Pen 


truction, 


y. 
antee. gay ne ($3.25 
search Sei Box 6768-PS, St. ous, 
Missouri. 63144. 


FOREIGN Employment: South America, 
lia, USA. Earnings 


profe ,. Occupa! . Many 
companies pay fare, housing, benefits, bo- 
nuses. Write: Universal, Dept. B-4, Wood- 
bridge, Connecticut 


‘GIGANTIC 
our E gor en 
riet, EE Tim. 


NEED Employment—full or part time, 
50,000 Jobs, where and how to apply. Send 
$1.00 to: American Service, 4 m ser 
BE New Orleans, 


Passenger Shire regie 
Beginn 


10000. "week. 
formation: Box 52. Murrey. ‘ain Station; 
New York City 10016. 
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43 AGENTS WANTED 


LISH Your Own [e Low 

ices On Used Clothing. House- 

hold Goods. Unlimited Profis Free Cata- 

log. Northwestern Distributors, 2129 North 
Western Avenue, Chicago, Illinois 60647. 


SELL 'ertising book matches. Write 
us today; we put you in business by return 
handling complete line ad book 
matches in demand by every business 
in your town! No investment; every- 
thing furnished free! Top commissions 
daily! Superior Match, Dept. P-766, 7530 
S. Greenwood. Chicago, Ill. 60619. 


tra Money—show friends, 
Christmas, 

ion Cards. Experience unneces- 
sary. Saleable samples on approval, 
catalog, free name imprint Christmas 
Card Album. Hedenkamp, 361 Broadway, 
Dept, PS-32, New York. 


extra money introducing new 
Runless Seamless Nylons at amazing low 
direct-from-mill price, 59c a pair! Friends 
snap them up by the dozen. Write for free 
sample stocking and kit. American Ho- 
A Mills, Dept. 128, Memphis, Tennessee 


CHRISTMAS Cards—Business and Per- 
sonal. Customer's name imprinted. Earn 
unusually high commissions from this 
medium and high AG e Free Sam- 

le Album Process Core. s ir 45th year) 

464C, S. 54th Ave.. cago, Ill. 60650. 


QUE Own Diae- aata aie 50; gu 
65c; Mackinaws 35c; Shoes 
Ladies’ Coats 30c; Dresses 15c. Eno mons 
profits. Catalog Free. Nathan Portnoy As- 
gociates. 2109-J Roosevelt Road, Chicago 


EVERY man opent: Refundable 
sales kit offer showing ine belt buckles, 
tie clasps. money clips, cuff links. lapels. 
identification badges, indivi C 
customer's name and 


3000 em. 
biems. Hook-Fast, Box 1083-PS, Provi- 


dence, R. I. 


ply stocks, MADE on credit. 300 d 
necessities. 

Pleasant, E business backed 
world-wide industry. Write Rawielsh, 
Dept. G-U-PSC, Freeport, Ill. 


daily selling air operated 
vacuum gene to service ‘stations. Free 
=. mke. Industries, 2405 Crock 


MAGNETIC chuck V Blocks & Paral- 
lels, Edge Finders, Center Finders, Thread 
ires, Bars, Hi-Precision 

ard Di 


Liberal discount, products 
1943. Write for brochures. 
11704 Inglewood, Hawthorne, 


NEW Keyring Cup Carrier, carries drinks 
without spilling. Sells wherever drinks 
are sold. Wonderful souvenirs, advertisers. 
Satisfaction guaranteed. ,00 postpaid. 
Carson Industries, Faxon, Oklahoma. 


44 HIGH-GRADE SALESMEN 


n reared A month for making dramatic 
id demonstration Ci amazing light- 


instantly. Only $4.95. Ter commis- 
sions. Millions want it. Free Kit Merlite. 
114 E. 62nd, Dept. P66-A, New York 16. 


SENSATI - 
Light Bulb. Amazin 
Guarantee—never oe 
No competition x 
ket yours aipe. d vein gren 
spare time. 
gales rit, Merlite (Bulb DIV), 114 E. sand, 

C-13-A, New York 16. 


m = Commissions Full or Part 
Time. America's largest line Low- 
Priced Business Printing and Advertisin 
Specialties Plus big d Union Labe! 
Political Adver! items. Calendars in 


and political candidates. Merchandise bo- 
nuses for you. Free gifts fi 
Build profitable repeat business. 

Ma donat Press, Dept. 148, North Chicago, 


YOUR free copy of World's eget cars 
magazine tells you how and where 
make more money on your own in selling. 
Write Specialty Salesman Magazine, 
6B. 307 North Michigan, Chicago 1 


45 


EDUCATIONAL & 
INSTRUCTION 


NI S mcs Hein 'onics—send 
8. To for 100 portunities. 
C.LS.T., Suite E MCy "Adelal le St., Wet 

Toronto. Canada. 


FREE Electronics Ver ay Tremendous 
bargains. Send postcard du-Kits, De- 
Pepe C-643A, Hewlett, New York 


LEARN Life or General Insurance by 
approved home study courses. Piver 
jools, since 1937, P.O. Box 206, Sausali- 


to, Calif. 


LEARN to Drive Tractor e. 
Trucks, Buses. Shi Concentri 
Courses Available. Write for Free Bros 
chure. iver Training Retirute: 194 Bed- 
ford Avenue, Brooklyn, N. Y. JA2-5080, 


knowledge necessary. aph. records, 
instructions fur: Electronic 

ning also taught. Free catalog. Capital 
Tuning School. 4160 SW. 10th ‘ourt, Ft. 


Lauderdale, Fla. 


BOOKKEEPERS — Operate Your Own 
“‘Dollar-A-Week” System. Ellis, Box 203, 
Cedar Grove, North Carolina, 


FCC LICENSE in 6 weeks, First Class 
ay telephone. Results Guaranteed El- 
ins Radio School, 2603A Inwood, Dallas, 


PIANO Tuning ay learned with 
home stu Course. ploma granted. 
American g School Gilroy, Cali- 


USED C idence 

a i — j^ oes Sao 
antee. Catalog free. (Courses Pa Sedet) 
Lee Mountain, Pisgah, Alabama. 


— Learn scientific 

NIE porn d profit, pleasure. 
Write IGAS, qoo $36" facka Bax. 
2AV 1, Chicago 60608, adi 
“FINGERPRINTING Correspond- 
ence," Civil Service Opportunities Good 


Pay. Fingerprint School. » 
Broadway, Los Angeles, Calif. P oar ent 


MISSSOURI Auction School, 
n dle Linwood, Kansas City, Me. 


DEVELOP Mind Power, personal 
memory while asleep! Fr Free details, BERA, 
aanington. 


Box 24-SF, Olympia, 

HIGH School Diploma at home. Qual- 
ified instructors. Approved materials. 
Southern States Academy. Professional 
Bldg. Dept. 12, Decatur, Ga. 


BE A Real Estate Broker. Insure security 
for yourself and your family. Study at 
home. Prepare for state examination. 
Write for Free Book today. Weaver School 
of Real Estate. 3519-R Broadway, Kansas 
City, Mo. 64111. 


51 SPECIAL SERVICES 


INFORMATION—Any subject. Products, 
people. places. climate. $1.00. Al Hickman, 
Box 5996, Reno, Nevada 89503. 


COMPLETE Your High School at home 
in spare time with 69-year-old school. 
Texts furnished. Diploma. Information 
booklet free. American School. 
IN Drexel at 58th, Chicago, 


Dept. 
Mino} 


LEARN landscaping and the growing of 
plants. Start a profitable business part 
full time. Free information without ol 


PSE-76, 11826 San Vicente Blvd., 
Angeles, Calif. 90049. 


LEARN Civil and criminal investigation | 


State 


at home. Earn steady, 
1920 


age. Institute Applied 


good pay. 
Science. 


Sunnyside, Dept. 337, Chicago 40, Illinois. | 


EARN as you learn, camera repair. Na- 
tional Camera Repair School offers ac- 
credited Home Study Course—instructions. 
texts, tools and practice equipment. Free 
information. Write Box 1422, Englewood. 
Colorado, today. 


BECOME Tax consultant. Our students 
earn $1,000—$3,000 every tax season pre- 
paring returns evenings. Accredited. State 
approved. National Tax Training School, 
Monsey P-1, New York. 


LEARN  Auctioneering. Free Catalog. 
Reisch American School of Auctioneering. 
Inc., Mason City 3, Iowa. 


| SAVE s$$$$. Drill 
Guaranteed. Atlas, Box 145, Elkins, 
Va. 26241. 


bits resharpened. 
w. 


52 AUTHORS SERVICE 


WANTED Writers! Short stories, arti- 
cles, books. plays. poetry. Will help place, 
se. your work. Write today, free partic- 
ulars! Literary Agent Mead; Dent io 33, 
915 | Broadway, New York, 


WANT Your Book Published? Learn how 
We publish, advertise, promote, distribute. 
| Many successes. Free booklet PS, Vantage, 
120 West 31, New York 


53 ADVERTISING, AGENCIES, 
| ETC., FOR ADVERTISERS 


SOMETHING to sell? Write us about it 
and let us help you with a classified ad 
| which will reach more than 6 million po- 
| tential customers in the Classified section 
| of this magazine. Include literature or 
| samples if possible. Write today to O. K. 
| Keuy. Classified Adv. Mgr., Popular Sci- 

ence Monthly, 355 Lexington Ave., New 
York. N.Y. 10017. 


54 ART INSTRUCTION, 
CARTOONING, SIGN PAINTING 


OFFSET Printing. Prompt service. 
Mimeo Press, 855 Falls, Rocky Mount, 
N. C. 27801. 


. 250 BUSINESS Cards $2. Postpaid. Max- 
Hollywood 


imum six lines. Cards, 5617 
Lemon Grove. Hollywood, Calif. 90038. 


AMAZING Business Printing values 
Samples. Print Shop, Box 576P, Green- 
ville, R. I. 02828. 


FREE Literature: 1000 Name Address 
Labels $1.00. 10 Personalized Pens $1.00, 
1,000 Business Cards $4.95. Printing, Rub- 
ber Stamps. Satisfaction Guaranteed. Jor- 
as 552 West O'Connor, Lima, Ohio 


RAISED Letters—Business Cards, Sta- 
tionery, etc. Samples. Bargain Pricelist 
Hio Pioneer, PS-7, Island Park, N.Y. 


100 634 ENVELOPES, 100 51x812 Lete 
terheads printed--$2.35. M. Fortney, R3, 
Dillsburg. Pa. 17019. 


200 544x812 LETTERHEADS and Enve- 
lopes $4.95. 150 8'»xll Letterheads and 
Envelopes $4.95. Mateer Press, North Main 
Street, Whitinsville, Mass. 015! 


58 PRINTING OUTFITS, 
SUPPLIES 


RUBBER Stamp presses, hycraulio, o op 
erated, electrically heated. Sizes 
8'x12", 10"x15". Starting outfits, supplies, 
Printing presses. Orders for presses and 
supplies shipped same day received. Cus- 
tom Manufacturing, 402 E. Elm, Spring- 
field. 2, Missouri. 


USED Courses! Books! List 10c. Smith's | 


124 Marlborough, Salem, Mass. 


WATCH Repairing. Learn to repair 
American and Swiss watches in spare time 
at home. Tuition only $5 monthly. Diplo- 
ma awarded. Free sample lesson. No obli- 
gation, Chicago School, Dept. WG, Fox 
River Grove, Illinois 60021. 


BOOKS, Free general catalog, 60 pages 
"Text. vocational, educational, instruction- 
al subjects. Millions of volumes. new and 
used. Bargain prices. Books bought. Est. 
1902. Long's Sones Book Co., Dept. M1, 
Columbus 1, Ohio. 


PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free. Ozment, 
Box 665 35, St. Louis, Mo. 63188. 


FREE Bible Course. Degree. College PS 
143 South Gregg. Charlotte, N.C. 28208 


FREE! Have a question about God or 
the Bible? Send for personal, detailed 
answer. Global Gospel Enterprises, Box 
Chicago. Illinois 60690. 


FREE sleep-learning catalog. Fletcher, 
2407 Catherine, Dallas, Texas 75211-PS. 


HOW To Analyze Handwriting. Fascinat- 
ing 208 page book only $2.00! Davis Firm, 
Box 270-AG, Claremont, New Hampshire 
03743. 


“HOW To Make Money With Simple 
| Cartoons''—Evi 

| should have this bogk; F 
| zi rtoonists' Exchange, 
Pleasant Hin Ohio 48389, 


LEARN Sum Painting. Fascinating Sys- 
; tem. Straley, 410-P South Western, Spring- 
| feld. Ohio. 


ART Lessons—$6.00 a month. Includes 
Drawing. Painting, Advertising Art. Art 
| Kits (worth $25) and materials. Assign- 
ments corrected with overlays, by mail 
and returned to you. Write for free book. 
| No obligation. Washington School of Art 
Studio 157, Port Washington, L. L, N. Y. 


LEARN Profitable Magazine Cartooning! 
Free Details. Cartoonists, Box 3097, Lin- 
coln 10. Neb. 


CARTOONERAMA Teaches you Car- 
tooning in a new 24 lesson course. Free 
brochure. CFA, Box 263-4, Branford, 
Connecticut. 


SIGN Painting—Latest Methods. Instruc- 
tions, brushes. equipment. Free Catalogue. 
Kaufmann Supply. Centertown, Missouri. 


56 RUBBER STAMPS & 


OFFICE SUPPLIES 


OIL Burner Servicing quickly learned 
(home study). Free Information. Nasco, 
Mar-Lin Institute. 18428 S.E. Pine, Port- 
land. Oregon 97233. 


THIRTY (30) Auctioneer Chants plus 
“Tips On Auctioneering". Test your abil- 
ity. $3.00 postpaid. Royann Enterprises. 
Box 1209. Rapid City, So. Dak. 57701. 


47 DETECTIVES 


DETECTIVE Profession. Home Study. 
Lapel Pin. Certificate, Future 2759CB 
West Broadway, Los Angeles, California 
90041. 


- VARI-COLOR Duplicators $19.95 up. 
Belue. Box 161-PS, Rogersville, Ala. 
35652. 

QUALITY Rubber Stamps. Free bro- 
chures. Nolan. 1293 Trapelo, Waltham, 
Massachusetts 02154. 

ENGRAVED Nameplates 8x1! with lu- 


cite base. $2.00. Free literature. Aetna 
Stamp Works. 225 Silas Deane, Wethers- 
field. Connecticut. 


FREE 32 Page Catalog. Signature 
ts. $3.50. Youngers, Princeton, Iowa 


DETECTIVE Course. Free Information. 
Universal Detectives. Box 8180E, Universal 
City, California 91608. 


50 BUSINESS SERVICE, 
INFORMATION, NAME LISTS 


CATALOG: Rubber Stamps, Business 
Cards. Martins, 1425 Major. Jefferson City, 
Missouri 65101 


57 


PRINTING, 
MULTIGRAPHING, ETC. 


1-YEAR’S Guaranteed Big Mail! List- 
ing—25c. J. Woodson, 85 Bay St., Mont- 
clair, N.J. 07042. 


1.000GUMMED Address Labels $1.00. 
mu Box 966, South Bend, Indiana. 
46624. 


HOBBY Printers—-Exchange personal 
publications. Ameri.an Amateur Press As- 
sociation, 5009 Dickens, Tampa 9, Florida. 

PRINTING Outfits, type. supplies. Send 
dime for illustrated supply book and sam- 
ples. Kelsey, Inc., H-8, Meriden, Conn. 


PRINTING Presses. Type. Supplies. 
TAM LA Turnbaugh Service, Mechanics- 
Urg, 


rubber 


MAKE your own self- oe 
T, Ar- 


stamps and printing cuts. Plexirul 
gyle 2, Wisconsin. 


RUBBER Stamp Presses, Supplies, 
Kiewiet, 2025 Barney Road, Kalamazoo, 
Michigan 49007. 


RUBBER Stamp Supplies. 


New prod- 


ucts, low prices, fast service. Jackson 
Supply, 1433 West Winnemac, Chicago, 
Illinois 60640. 

60 FOR INVENTORS 


PATENT Searches, professional patent 
development of inventions by Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with staff 
of engineering specialists in all fields of 
inventions. Expert searches performed in 
the U.S. Patent Office. Your inventions 
and ideas engineered for maximum patent 
protection and greatest commercial value. 
Inventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection "Invention 
Certificates" and further interesting, val- 
Uable Patent Information. George Specto 
Licensed Professional Patent Enginee: 
U.S. Patent Office Former Examiner, 
Woolworth Building, New York. 


PATENT Searches, including copies of 
related U.S. Patents, $6.00. Inventors, at- 
torneys, manufacturers use my ""World- 
wide” Airmail service! “Invention Record'" 
form and ‘Information Every Inventor 
Needs," sent free! Miss Sarvara, 1029F 
Vermont Av., Washington 5, D. C. 


U. S. PATENT Office Searches, 234 
Broadway, Room 3615, New York. Free In- 
vention Certificates. 


PROFESSIONAL Patent Searches. $6.00, 
including omaa U.S. Patent Office copies 
or related U.S. Patents! Prompt, depend- 
able service. Certified, Airmailed! For free 
“Invention Record Folio" and “Important 
Patent Information Every Inventor, Should 
Have." write: United States Inventors 
Service Company, 501B Thirteenth St. 
NW.. Washington, D.C, 20004. 


JULY 1966 


199 


INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched 
and developed for commercial appeal and 
cash/royalty sales manufacturers by 
professional Invention Developer with ex- 
cellent record of experience. B.S., Indus- 
trial Engineering; U.S. Patent Office 
former Patent Examiner; U.S. Govern- 
ment former Patent Adviser! Second dec- 
ade of reliable service! Free “Invention 
Record” and Important Information, Air- 
mailed! Write: Raymond Lee. Invention 
Developer, 130-V West 42nd St. New 
York City 10036. 


IF your invention is adaptable to pro- 
moting we will contract for selling on 
cash or royalty. Free booklet outlines roy- 
alty rates, requirements. Kessler Corpora- 
tion, C-77-FI, Fremont, Ohio. 


PATENT Application Financing. Free 
Patent Searches. Global Patent Division. 
2420 77th, Oakland 5, California. 


PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent copies, $6.00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
“Patent Information." Write Dept. 4, 
Washington Patent Office Search Bureau, 
T11-14th, N.W.. Washington 5, D. C. 


INVENTORS! Assistance with any prob- 
lem. Searches. Applications prepared. All 
types. Design, chemical, mechanical. Time 
ayment plan, Free information, write: 
Talernatiohal Invention Institute. Ree 
27, 160 Broadway, New York, N.Y. 8. 


PATENT Searches—48 hour airmail 
service, $6.00, including nearest patent 

copies. More than 200 registered patent 
at rneys have used my service. For Free 
invention protection forms, write: Miss 
Ann Hastings, Patent Searcher, P.O. Box 
176, Washington 4, D.C. 


IMMEDIATE cash, for Patent 
tions, free Patent Searches. Write 
a Universal Patents, 184-B, 

0. 


Applica- 
te dor de- 
Marion, 


INDEPENDENT Inventor's Guide. Many 
pages of information to assist the inventor. 
Send $2.00 to Alpha Publications, 900 
gueris Hill Drive, P Mount Prospect, Illi- 
noi 


61 INVENTIONS WANTED 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locate 
marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. 30C, 635-F Street, N.W., 
Washington 4, D. C. 


INVENTIONS Promoted-For Cash- 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer, Woolworth Building. New York. 


INVENTORS: Protect your ideas! Free 
"Recommended Procedure", Washington 
Inventors Service, 422-G, Washington 
Building, District of Columbia, 5. 


INVENTORS Wanted: Manufacturers 
need new items! Your inventions, ideas 
developed for cash/royalty sales. Free ''In- 
vention Record." Information. Raymond 
i ied West 42nd St., New York, N.Y. 


INVENTORS: If you have an invention 
for sale, patented or unpatented, write 
for free brochure outlining manufacturers 
requirements, royalty rates, Kessler Cor- 
poration, cn -IW, Fremont, , Ohio. 


INVENTORS! $ 


Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Active demand from our 
client manufacturers. Financial assistance 
available. Write Dept. 30, United States 
Invention Brokerage, 78 Wall Street, New 
York 5 N. Y. 


INVENTORS! We will develop, sell your 
idea or invention, patented or unpatent- 
ed. Our national manufacturer-clients are 
urgentlv seeking new items for highest 
outright cash sale or royalties. Financial 
assistance available. 10 years proven per- 
formance. For Free information write 
Dept. 54. Wall Street Invention »igker- 
age, 79 Wall Street, New York 5, N. 
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INVENTIONS unu. Patented; unpat- 
ented. Tremendou: anufacturers lists. 
Global Marketing service, 2420F 77th, Oak- 
land 5, Calif. 


INVENTORS! Don’t sell your invention. 
patented or unpatented, until you receive 
our offer. Eagle Development Company: 
Dept. S. 79 Wall Street, New York 5, N. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 17. Gilbert Adams, 
mente Broker, 80 Wall St., New York 


INVENTORS! Assistance with any prom- 
lem. Protection, promotion, searches. Fi- 
nancial assistance. Strictest confidence. 
Free Record of Invention Forms, informa- 
tion: New York Invention Service, Dept. 
10. 160 Broadway, New York, N.Y. 10038. 


WE either sell your invention or pay 
cash bonus. Write for details Universal 
Inventions, 298-G, Marion, Ohio 


63 MANUFACTURING 


ERECIRION d metal parts; dies; etched 
nameplates. Lane P. Jackson Company, 
645 Marshall, St. Louis, Missouri 63119. 


64 MODELS, MODEL SUPPLIES 


SHIP and Yacht model fittings; Pine 
[ug Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. 
1002 Etowah ‘Avenue, Royal Oak. 
Michigan. 48067. 


SHIP Models, Kits, fittings, 

books. motors. Big illus- 

& Co., 

28, Dedham, Massachu- 
setts 02026. 

ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 3, Colorado. 


TRAIN Bargains! Slot Racers! 25c 
brings Ai pase catalogue. Thousands of 
Lionel, ney, Strombelker, El- 
don, ies ‘Sealextrix pw etc. Trains, 
all gauges, Racers, all sizes. Hobby Sur- 
plus, P.O. Box 11065, New Britain, Conn. 


SHIP Model Kits and end erp: 
frigates, etc. Catalog, paint-tool 
list, 40c. Model Shipways, Box 85, Bogota, 
New Jersey. 


64B ELECTRIC TRAINS 


LIONEL Trains Bulletin 10c. Catalog 
25c. Mack Bros., 2041 Chicago Ave., Chi- 
cago 60622. 


65 HOME CRAFTSMAN 


BEAUTIFY Your Home, build ornamen- 
tal shutters from our complete plans. 
specifications and bill of materials. Ease- 
Crafts. Dept. B, 1819 Ninth Street, Rock- 
ford, Illinois 61108. 


2512 PLANS. Patterns, things to make, 
do. Fun. Profit. World's greatest selection. 
Catalog 10c. Crattplans, 18250-B Harwood, 
Homewood. Ill. 


SKIL-CRAFTS new  '65-'66 
Largest and finest selections of leather- 
craft, artist, hobby-craft supplies in the 


world. Send 50c (refunded plus free gift | 


with first $5 minimum catalog order) 
Skil-Crafts, Box 105-PS, Joplin, Missouri. 


SQUAREKNOTTERS: Make belts, hand- 
bags, lanyards. dog leashes, etc. Special 
offer! Beginner's book, catalog and quality 
cord samples 25c. P. C. Herwig Co., Dept. 
71-P1, 264 Clinton St., Brooklyn, New 
York 11201. 


WORKSHOP Projects: Draftsman's Ta- 
ble-Desk, Cupula. Martin Birdhouse, Com- 
plete Plans Prepared By Graduate Engi- 
neer; $1.00 Eac! Project. Box 283, Pine 
Bluff, Arkansas. 


J. Fisher, | 


plans, | 


66 DO IT YOURSELF 

PAINT Signs! Using Patterns! 4-Inch 
Alphabet $1.50. 6-Inch $2.00. 8-Inch $2.50. 
Harwell's, PS-766, Byrdstown, Tennessee. 


FREE Information about Marshall's 
How-To-Do-It Book Directory. Marshall's, 
une So. Birmingham, Tulsa, Oklahoma, 


67 OLD GOLD, JEWELRY, 


WATCHES, ETC. 


CASH Immediately For Old Gold, Jew- 
elry, Gold Teeth, Watches, Diamonds 
Silverware, Spectacles, Platinum, Mer- 
cury. Free information. Rose Industries. 
29-Y East Madison, Chicago 2. 


WANTED, gold, silver, platinum, scrap 
(any form), coins. Information free. Wil- 

mot's. 1067K Bridge St., Grand Rapids. 
Michigan 49504. 


USED brand name watches $5 up. Free 
List. Southern Watches, 5-PS, South Wa- 
bash. Chicago 60603. 


HIGHEST Cash—Gold, Jewelry. Dia- 
monds, Silver, Platinum. Mail Articles. 
Free Information. Chicago Gold & Precious 
Meu 6 E. Monroe, Dept. 3357, Chicago 


69 , FOR THE HOME 


PERSONALIZED Rubber Door Mat With 
Your Name Imprinted. 4 Colors Avail- 
able. Send For Prices, Literature. For- 
most Products Co., M Box 3144, Hunt- 
ington Park, Calif. 90255. 


69A PORTABLE REFRIGERATOR 


“16 POUNDS. Battery operated in Car or 
Boat or 110 volts AC house current. Office, 
School, Trailer, Doctors. spare for home. 
Tremendous svop; iie details. Sheirr 
Electronics 1 Owensmouth Ave., 
Canoga Park. California 91304. 


70 OF INTEREST TO WOMEN 


"PROPHET Elijah Coming Before 
Christ" Wonderful Book Free. 58 Megiddo 
Mission, Rochester 19, New York. 


LEARN Expert Cake Decorating, Candy 
Making. Free details on home instruction 
method. Candy & Cake. Box 54-AER. 
Redondo Beach, Calif. 


EARN Money At Home, making gorgeous 
candles for holidays and occasions with 
our unusual molds, Free Facts. Candle 
Pe Box 54-GO, Redondo Beach, 
al 


MAKE Money Zip Coding at home. In- 
formation free. Automated Mail. Dept. 
137B, Stamford, Connecticut 06904. 


CUT Vacuuming Costs—$1. 00. Uhlig, Box 
=123, Huguenot, N.Y. 12746. 


FREE Make ’Em and Save—Leathercraft 
Idea Manual. Tandy Leather Co.. 1001 
Foch, D57, Fort Worth, Texas. 

$400.00 MONTHLY Possible—Home Typ- 
ing. Full or part-time. Write for details. 
B & B Enterprises, P.O. Box 196 AAB, 
Holcomb, Missouri 63852, 


$400.00 MONTHLY Possible Home Typ- 


| ing. Full or part-time. Details $1.00. Vogue 


Catalog. | Enterprises, P.O. 


Box 626, Kennett, Mis- 
souri 63857. 


$150 Weekly, Typing. Plans $1.00 Guar- 
anteed. Cami, 202 Brownell Street, New 
Bedford, Massachusetts 02740. 


$45.00 THOUSAND My Way. Compiling 
Lists, Addressing from them; Longhand. 
Typewriter. Information. Stamped, Ad- 
dressed Envelope. Brewster, Box 1626-E, 
Clearwater, Florida 33515. 


71 FOR SALE MISCELLANEOUS 


BUILDERS! Make rafter cutting easy! 
Free information. Emmert Products, Syca- 
more, Illinois 60178. 


72 WANTED TO BUY 79 MISCELLANEOUS 
QUICKSILVER. platinum, silver. gold. WINEMAKING . . . Grape, Elderberry, 
Ores analyzed. Mercury Terminal. Nor- | Dandelion. Frozen Juices. etc. Brewmas- 


wood, Massachusetts. 


77 TREASURE FINDERS & 
GEIGER COUNTERS 


POWERFUL Metrotech Locators Detect 
Gold, Silver, Coins, Relics. Moneyback 
Guarantee, Terms, Free Information. Un- 
derground Explorations. Dept. D. Box 793. 
Menlo Park, California. 


TREASURE. Find gold, silver. relics 
with super powerful Detectron locators. 
Free information. Detectron, Dept. PS-7 
San Gabriel, California. 


ters’ Secrets Revealed! Powerful Methods! 
Complete Instructions. Recipes. $1.00. 
Continental. Box 26034-EG, Indianapolis, 
Indiana 46226. 


DON'T Be Robbed! Prevent It Now! 
Home and apartment protection only 
$1.00. FBI figures show 85‘; of home burg- 
laries are in the Daytime while the tenant 
is away. Home burglaries increased to 
575.000 in 1965. A veteran Southern Cali- 
fornia policeman has conceived an amaz- 
ing idea. This simple device is set up in 
seconds! It Can prevent daytime home 
burglary while you are away. To order de- 
vice send $1.00 to Protection, Box 25281-A, 
Los Angeles, California 90025. 


TREASURE Hunters, Prospectors— 
Quality-Engineered  Mineral-Metal De- 
tectors available. Detects Gold, Silver, 
Coins Jewelry. Fully Guaranteed. Terms. 
From $39.95. Free Catalog. White's Elec- 
LI Room 361, Sweet Home, Oregon. 


TREASURE, Gold, Silver, Relics. New 
1966 detectors now available. Pree infor- 
mation Rayscope, Box 715, North Holly- 
wood. Californía. 


AMAZING Walking Dogs—Fascinating 
Clever Little Dogs (Two Inches Long). 
Amble Across Table In Life Like Motion. 
Lots of Fun. 5 For $1.00. Postpaid. Will- 
cara Co., Starrucca, Penna. 


PERFUME Formula and Sample $2.00. 
peniki. MMCIDUTORN, Kendall, Houston, 
'exas 7 


WINEMAKERS: Free illustrated catalog 
of yeasts. equipment. Semplex, Box 7208, 
Minneapolis, Minn. 55412. 


BEFORE buying a metal detector, find 
out about Sensitronix's new ‘Electronic 
Prospectors'—the latest development in 
treasure and coin detection equipment. 
Trade-ins accepted. Free information and 
treasure hunting guide. Sensitronix, 22 
25-H Lou Ellen, Houston, Texas 77918. 


NEW revolutionary selective transistor 
metal detector and six other models. Free 
catalog. Gardiner Electronics Co., Dept. 1, 
ee N. "th Avenue, Phoenix, Arizona 
85013. 


"COMPLETELY new prospecting tech- 
nique developed by Relco. New transistor 
models detect buried gold, silver, coins, 
treasures. $19.95 to $129.50. Write for free 
catalog and 'guide for beginners.' Relco- 
A41, Box 10563, Houston 18, Texas.” 


NUCLEAR  Locators! 
Write: Howe, 811-A Ka 
Kansas. 


Coins. 


Relics! 
nsas, ^ 


Atchison 


AUTHENTICATED lost treasures. How 
and where to look. $5.95. Brooks, P.O. Box 
12382, Phoenix, Arizona 85034. 


EXCITING adventure locating hidden 
loot, treasure, relics, etc., with powerful 
electronic M-SCOPE locator. Lightweight. 
Guaranteed. Very easy terms. Send for 
Free booklet, Interesting customer reports. 
Tuner Research, Dept. GDY, Palo Alto. 

alif. 


SAVE! Build Transistorized Treasure 
Finder. Details Free. Del Research, Box 
347A Alden Manor, Elmont, N. Y. 


GOLD-Diamonds. Find them. Pamphlet 
Free. Simpson, 18788 Cajon, San Bernar- 
dino, Calif. 


METAL Locator kits and assembled 
models from $39.90. Terms. Transistorized 
models available., Free catalog. Electronic 
Applications, Dept. S. Box 6095, Alexan- 
dria, Virginia, 22306. 


DRILL for treasure, minerals, gold! 
New portable test-drilling rig takes sam- 
pies toi to 200 feet depth. Speeds to 50' per 

One man can carry, operate any- 
where. Only $145 complete, Brochure and 
“How to Hit Paydirt” DeepRock 
Drilling Company, Opelika, Alabama 36801. 


COIN-COMBER metal locator detects 
coins and relics. Sensitive transistor de- 
sign for maximum detection power. Racom. 
Box 13469A, Orlando, Fla. 


m 


EUER Wholesale Catalog! 
. . Tremendous Discounts! Taylor 
Distributors. Newton 3, New Jersey. 


10,000 Prod- į 


CONSOLIDATE All Your Bills into one— 


Finance Co., Dept. 


Wri 
Not obligation! 
7-215, 410 Kilpatrick Bldg., Omaha, Ne- 
braska 68102. 


Dial 


OVERSEAS Jobs—Europe. South Ameri- 
ca, Far East. etc. 2.000 openings in all 
trades. Construction, Office Work, Sales, 
Engineers, etc. $400 to $2.500 month. Ex- 
pense paid. Free information, write Over- 
Mas coe Box 22456, Fort Lauderdale, 

orida. 


ABUNDANCE Through The Understand- 
ing Of Truth, $3.00 per copy. Evelyn 
McKeever, 642 Jones Street, San Fran- 
cisco, California 94102. 


BIRTH Certificates, 
2 bli 


Marriage Certifi- 
ank forms $1.00. 


cates, Diplomas! 
Sample 10c. Standard Forms, Box 482-8, 
Washington, D. C. 20044. 


TRACTS Mailed To Addresses You Se- 
lect. Samples Free. Christian Tract Center, 
3905 Victoria, Hampton, Va. 


MEXICAN Law General Practice, 
Arizona Ave., El Paso, Texas 79902. 


1203 


SAFEGUARD Privacy! New instrument 
detects electronic “bugs,” wire-tapping 
and snooping devices. Free information. 
me Equipment, Box 7263-E3, Houston 8, 

'exas. 


SUPERSENSITIVE Listening-In Device 
picks up any telephone conversation in vi- 
cinity. No connection to telephone neces- 
sary. Easily concealed. $2.98 Complete. 
Consolidated Acoustics, 1302J Washington, 
Hoboken. New Jersey. 


Wine Recipes $1.00. Ogden, Box 
mies Samoset, Florida 33508. 


MEERSCHAUM pipes. free catalog. Wil- 
son Imports, Box 6483, Marietta, Geor- 
gia 60060. 


SAVE! Business or personal checking ac- 
counts, mail convenience, without service 
charges or minimum balance. Complete in- 
structions: $1.00. onama, Company, 

. Brooklyn, New York 11203. 


HOUSE Design Kit. $3.95. Details 10c. 
Foe Matthews, Glenelg, Maryland 
57. 


LOSING Hair? Balding? papers? Free 
copyrighted booklet. Shiffer Labora- 
ere 533 Euclid toads a Cleveland, Ohio. 


Coming Whirlwind to tes this 
eatin! Free Information! Write: Harvest 
Jefferson City, Missouri 6510; 


80A  REMAILING SERVICE 


SAN ANTONIO Remails—Twenty Five 
Cents. Brown, 331 Ira Ave., San Antonio, 
Texas 782 


SOUTH America Registered ana oo 
1.00. Confidential, reliable. Leon, 
60, Guayaquil, Ecuador. 


MIAMI remails 25c. Month 
Marii Box 1266, Coral Gables, 


rates. PS 
Florida 


SECRET Mail Receiving System. Hedg- 
406-PS, South Second, Alhambra, 
citvorme 91802. 


BLITZ-Reducing! 5 pounds overnight! 
Guaranteed! Bijou, Box 1727-BV, Holly- 
wood. California 90028. 


HOUSTON ‘Remails, Letters 25c. Cards 
10, Davia Box 8931, Houston, Texas 


SOMETHING to sell? Write us about it 


; and let us help you with a classified ad 


Which will reach more than 6 million po- 
tential customers in the Classífied section 
of this magazine. Include literature or 
samples if possible. Write today to O. K. 


Keay. Classified Adv. Mgr., Popular Sci- 
ence Mond rw Lexington Ave., New 
Yor! 


80 PERSONAL 


BILL Problems? Poor credit no trouble. 
Not a loan company. Send for free a li- 
cation, "Automatic Acceptance, 1326PS | ^. 
Plainfield St., Cranston, R.I. 


LOSE up to 16 pounds in 30 days with- 
out starving! $3.00. Money-Back Guaran- 
tee. Adan Chemical Company, 1100 West 
“Q”, Wilmington, California. 


GET out of debt—clear credit, immedi- 


ate relief. Advisor, Box 48337-PS1, Los 
Angeles 90048. 
LOANS by Airmail $100-$1000. Any- 


where. ECT ED Write Union Finance, 
Dept. PS. 222 W. Osborn, Box 7457, 
Phoenix. Arizona. 


ITALY Re-airmails, $1.00. Sample post- 
cards, information. 35c. Capodilupo, Box 
7096, Rome, Italy. 


MIAMI BEACH | Remails! Details free. 
Foreman Enterprises, Box 4437-A, Miami 
Beach, Florida 33141. 


CONFIDENTIAL—Los Angeles Mailing 
Address $3.00 Monthly. Remails 256—De- 
tails Free. Limited Special: Beautiful Street 
uide with Freeways, lakes, mountains. 

ishing spots. Separate tourist Guide, 100 
attract IDE ie Studio addresses. Hurry 

. Nationwide Research, 802 W. Ver- 
non, Los Angeles 37, Calif. 


SECRET Remails 25c, Monthly P 
Mailways, 408 Pomelo, Suite E-PS, Mon- 
terey Park. Calif. 91754. 


80B LOANS BY MAIL 


LOW-COST Loans By Mail. $6.00 
monthly repays $104.50; $56 monthly re- 
pays $1,321.39. Borrow any amount, 
ee fast, confidential. Write to- 
ankers Investment 53-D, Box 1648, 
Sidtcninson. Kansas 67501. 


METAL  Locator.—$2.98—Details Free. 
Christmas Valley Enterprises, Box 265-B. 
Sisters. Oregon 97759. 


78 WATCH REPAIRING 


WATCH and clock repairing books. Free | 
Catalog. North American, Box 77-BU, Fox 
River Grove, 


Illinois 60021. 


INVESTIGATORS, free brochure, latest 
subminiature electronic surveillance up. 
ment. Ace Electronics, 11500-F, NW 7th 
Ave.. Miami. Florida 33168. 


LOANS by Airmail $100-$1000. Any- 

EI PAL. Write Union Finance. 

PS. W. Osborn, Box 7457, 
Phoenix, 28 


BORROW $1,233 Airmail! Repay $54 
for twenty-nine months. State licensed. 
Postal Finance, Dept. 11-P, Kansas City, 


ı Kansas 66117. 


LOANS Available. Solution to all finan- 
cial problems. Amazing results. Free de- 
tails. Write: Financial Consultants, 28 
E. Jackson. Suite 1204-PS. Chicago. 
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RALK the education barrier 


Is there an “education barrier” between you and promotion? 
Are young college graduates being brought in to fill positions 
above you? 


You can break down that barrier . . . gain real security, 
responsibility, prestige . . . surprise fellow employees and win 
their respect. You can match yourself against the smartest of 
the college boys and come out a VINNER. Here's how! 


AN HOUR A DAY THE l.C. S. WAY! 


If you can spare an hour a day, if can understand simple language 
you have the determination to make and illustrated. training manuals, 
good, if you're willing to invest you need have no doubts. The I.C.S. 
pennies now for dollars later on— hour-a-day plan is SUCCESS-PROVED. 
then I.C.S. can help you. You can You learn while you earn — any- 


be a man or woman, young or old, where, any time. 
skilled or unskilled. So long as you 


Just pick the subject you want! 


Free catalog plus free booklets! 


When you mail the coupon below, you get a complete 
booklet on the subject you check with information about 
employment opportun training requirements, etc. 
And you get "How to Succeed" —36 pages of valuable 
tips on winninz recognition. pay raises, success. Also, a 
free sample lesson in basic mathematics. 


Only I.C.S. offers you such a wide range of 
subjects to choose from. Drafting. Engineer- 
ing. Television. Aeronautics. Business. High 
School. 249 courses in all. I.C.S. is the 
oldest, largest home-study school. It is also 
the best known in business and industry. 


Clip coupon here—and take your first big step to real success! 1.C.S„ Scranton, Penna. 18515 pepe M m 


Dept. 2010, Scranton, Penna. 18515 (In Hawaii: P. O. Box 418, Honolulu. In Canada: I. C. S. Canadian, Ltd. In other countries: I. C. S. World, Ltd.) 


Yes, | want to know about how I can get ahead through |. C. S. Rush me FREE Success Kit with 3 valuable booklets: "How to Succeed,” 
opportunity booklet on the field I've checked below, actual sample I. C. S. lesson. (Special WICS booklets for women.) 
CONVENIENT PAYMENT PLAN. 


ARCHITECTURE and AUTOMOTIVE D Real Estate Sales D Electrical and Electronic _ Electrical — Mechanical C Reading Shop Prints 
BUILDING TRADES. i. Auto Mechanic-Technician C Retail Business Mgmt. hanical Z Math & Mechanics for) Tool Design 
Ci Air Conditioning Maint. — [. Body Rebuilding, salesmanship Structural Engineering SECRETARIAL 
C) Architecture. Refinishing ales Management ELECTRICAL HIGH SCHOOL O Clerk-Typist 
O Arch. Drawing © Electrical Technician C] Traffic agement L] Appliance Servicing High School Business E Professional Secretary 

& Design © Engine Tune-Up j Elec. Eng. Techmcian — High School (Canadian) — Shorthand 
C) Building Contractor E Transmission Specialist. j Chemistry nd. Elect. Technician High School General G Stenoarapie O Typist 
E Carpenter-Builder INESS Engineering Motor Repairman = High School Math ST por 
D) Carpentry & Millwork ‘Accounting (Canadian) em'i Chemistry ractical Electrician High School Secretarial DEOR 'PUWER 
O Heating & Air Conditioning © Advertisin hem, Lab. Technician C] Practeal Lineman High School Vocational C) Power Plant Eng rng 

with Drawing E Business Administration Plastics Technician =) Reading Electrical College Preparatory E Steam Engineering 
oD House Planning, Interior E Canadian Business Courses CI Blueprints. LANGUAGES SUPERVISION 

Design Z Cost Accounting x ELECTRONICS. (Edited by Berlitz) E Foremanship-Sup'ty'n 

C Reading Arch. Blueprints — 7 Gen’| Accounting Electronic Computers French German — [7 Personnel-Lab. Rel'ns 
0 Pr ce © Industrial Psychology lectromics Fundamentals |talan. O Spanish TV-RADIO 

Air Conditioning E) Managing a Small Store lectronics Technican MECHANICAL and SHOP TY;RADIO y g, 
ART and DESIGN E Practical Accounting C Structural greens I General Electronics Gas and Electric Welding E} Redistetephors Livan 
C Commercial Art B Programming for Digital C Surveying & Mapping industrial Electronics Industrial Engineering Co Radiotelephone License 
© Interior Decorating Comi (C Water Works Operator Tactical Telephony Ind. Instrumentation SCELLANEOUS 
O Sign Painting g Programing the 1401 DRAFTING ENGINEERING Machine Design = Textile 

& Design E Public Accounting D Architectural (Professional) Machine Shop Practice C Other (Please specify) 
D Sketching & Painting E Purchasing Agent D Drafting Technology =) Chemical Civil Ëj Quality Control. 
Name. Age. 

(Piezse indicate whether Mi, Miss or Mrs) - 007 —— . 

Address - 
City. State Zip Code 
Occupation = Employed by. 


Working Hours. A.M. to. PM. Special Training Programs for iele 


If you check the price of a GMC pickup, 
you'll find it's $49* more than others. 


If you check the way it's built, 
you'll wonder why it isn't a lot more. 


/ 
The three letters on the grille— 
GMC—stand for ''built, sold and 
serviced by truck people.” 
People who know how to give you 
a lot more truck for your money. 


«, Four headlights. 
Not two like most other pickups. 


Check the way the suspension is built. 
The combination of independent coil 

* front suspension and progressive 

leaf rear springs gives a smooth ride, 
even with maximum loads. 


The heart of this beautiful brute— 
GMC's 1-6 engine. More power this 
year —155 h.p. Also, it has more 
lorque, more cooling and lubricating 
capacity than most competitive 
engines. Which means it can trim the 
fat off your maintenance budget. 


The roof of the cab has two walls 
of steel and a thick pad 

of insulation. More security. 
More comfort. Longer cab life. 


The loadbed floor is made of wood. 
Unlike metal, it's quiet. Can't rust or 
corrode. Stronger. Longer lasting 


*Based on manufacturers' suggested 
retail prices, the GMC 1-6 model 
pictured above is never priced more than 
$49 over comparable competitive base 
models. Often the difference is less. 


Who’ got everything for your Ford 


TM 
22] TE At DSS 


from Compasses... An accurate, dependable device for getting bearings in 


unfamiliar territory. Attaches to windshield, instrument panel or garnish molding. lllumi- 
nated for nighttime driving. $7.95* 


to tachs... — à; to wire wheel covers... 


Ideal for all 6- and 8-cylinder In gleaming stainless steel with solid 
engines, 6- or 12-volt systems. Tach wire spokes. These beauties will put you 
head mounts in instrument panel, to bulbs seats... one up on the opposition. Fit 14" and 


contains complete unit. Hooks up 
to ignition inside passenger 
compartment. Cobra 6000 or 9000 
RPM—4-inch face, from $43.10* 


with 15" wheels. Set of four. $95.65* 
ss. Held firmly in 
with s rd equipment 
S elt and other straps. 
shion back. $29.20* 


*Manufacturer's suggested retail price. Installation charges, state or local taxes are extra, 


Your Ford Dealer of course! 


You'll get the most for your driving pleasure from your Ford Dealer! ora 


